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The Coal Measure Bryozoa of Nebraska 

Bv 

(Jkoik;!-: Evakt Condua. 

INTUODL'CTIUN 

III tliesinmnor of 181)0, at tlie su^irgestioii of Professor Krwin 
H. ]iarl)oiir, Director of The Xeliraska (leological Survey, tlic 
writer l)e;i:an a stiulv of the fossil l)rvozoa of the state. Very 
little was rlone during the years ]<Si)l) ami 1SII7 except to exam- 
ine literature on the suhicH-t and stuclv collections ])i(Mi()uslv 
secured bv the Survev. In ohUm- to estaldish a safe basis for 
investigation, a large collection of Paleozoic Bryozoa was secured 
from Fj. 0. L'lrich of Xewj^ort, Kentucky, ami the stmly of 
thesf.' six'ciniens was accom|)anied by a critical examination of 
all available literatui-e on the* subject. Most of tlu^ research 
work was carried on in the lal)oratories of the I'niversitv of 

« 

Nebraska, where a suitable room and ncn-essary (Mpiipment were 
provided. 

During the year 180(S, and until 11)02, collecting trij)s were 
made from time to time t() all the (/oal Pleasure exi)osures of 
Nebraska, which are confine<l to the south-eastern part of the 
state. Certain ricli localitic^s, as Roca, Bennett, Louisville, 
Soutiibend, and Tablerock were visited frecpiently an<l worked 
thoroughly. Owing to the diiferent asjx'cts |)r(»sented by 
exposures and quarry strii)i)ings under various weather condi- 
tions, collecting tri[)s wei'C ma<le during each season of 
the year. The last visits to the collecting ur(»unds were 
made primarily for the purpose of extending the vei'tical and 
horizontal range of the species. This part of the work should 
be continued. Since the fossil brvozoa of the state are now 
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quite well known, a more careful study of tlieir strati^rapliie 
position should l)e undertaken. 

Professor Erwin JI. Jiarbour, ^liss Carrie A. Barbojir, ilessrs. 
C. A. Fisher, W. H. H. Moore, and E. (I. Woodrulf have 
assisted in the eolleeting. Tlie specimens colbvtcd constitute 
a part of the ^Forrill Collection in tlie muscMim of the Tniver- 
sitv of Nebraska. 

To clean the specimens, prepare a sullicient luunher of 
microscopic sections for study, and to proj)erly classify the col- 
lection, has been a tedicjus and often a perph.'xin^: task. The 
microscopic mounts were ma«le by the writcM* and 1{. S. Hassler 
of the National Museum, Washington, 1). C Th(^ illustratif)ns 
were drawn by the writer, K. O. ririch, Mrs. (i. K. (\>ndra, 
and Miss E. Pearl liensel. A few tigun.'s wtM-e drawn from 
photographs taken by A. Hyatt Verrill of New Hav<'n, (\)nnecti- 
cut, and by U. G. Cornell of this Survey, who also made the 



On account of their conciseness, diagnoses by Nickles and 
Bassler in Bulletin 17»>, C S. (leohjgicid Survey, have* been 
freely used. Bibliographies and otht»r features of that bulletin 
have greatly facilitate<l the preparation of this n'port. Vobime 
VllJ, Vt, VI, (Jeological Survey of Illinois, Wiitten by E. O. 
Ulrich, has proved by far th(> most valuable ren'r(Mi<*e con- 
sulted. TJlriclTs svstem of classilication is followed. 

The number of sptM'ies and varieti<»s found is considerably 
greater than was at iirst suj)posed. Vet, tin*, wiiter l)elieves 
tJiat if quarries are re-opened and a careful study continued, 
still other species may be secured. The nund)er of (.'oal Meas- 
ure quarries operated in the state witliin recfMit yt»ars has 
decreased and some of the exi)osures visited by Meek iu 181)7 
are now entirelv covered bv talus. 

It is hoped that this n^port may be used to advantage by 
students of stratigraphic i)aleontology, to assist in a moie accur- 
ate determination of the Coal Measun* stratigraphy of tlie state. 
No fossils can be better used in such a stu<Iv, since certain beds 
of Atchison Shal(»s (Wabaunsee of ProsMM- containing large 
nundjcrs of characteristic brvozoa can be traced for miles at 
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places, this being especially true witli respect to oiitcro|:)s along 
the Platte River. 

It now remains for the writer to acknowledge his indebted- 
ness to Messrs. E. O. Tlrich and R. S. Bassler for the iniselfish 
assistance they have given in the preparation of this paper. 
Specimens sent to Mr. ITIrich for verification were retnrned 
with valnable notes and suggestions. A few of the species 
described by the writer in an earlier paper had been pre- 
viouslv collected bv Mr. [Jlrich and were known bv him to 
be new, yet he relinquished his claim to the right of naming 
them, requesting only that the names Cyclotrypa (?) barberi, 
and Meekopora prosseri might be recjognized. The careful 
researches and the lucid descriptions of Mr. LTlric^h have ren- 
dered possible the study of this dillicult group of fossils. 

Especial thanks and gratitude are due Professor Erwin H 
Barbour, whose kind and stimulating .assistance has made this 
publication possible. Through him, and by the generous finan- 
cial support of Hon. Charles II. Morrill, the IJnivei'sity places 
at the disposal of the writer the most am])le facilities for the 
prosecution of the work. 

CLASSIFICATION 

"The systematic position of the bryozoa has been and is yet a 
subject of dispute." Until about 1775 they were quite gen- 
erally regarded as plants, hut at that date Joltn Ellis i)nblished 
his **Natural History of the Corallines" which did much to 
establish the animal nature of brvozoa. Linne believed their 
affinities were with the plants. As early as 1828 their resemb- 
lance to the Ascidiae was observed. 

Ehrenberg divided the Poly])i into Bryozoa and Anthozoa. 
About the same time Thompson observed their similarity to the 
compound Ascidiae and gave them the name Polyzoa, separating 
Polvzoa from the Corals. The Ascidiae have since been removed 
from Molluscoidea. **It has been and still is a matter of dis- 
pute whether the term Bryozoa of Ehrenberg, or Polyzoa of 
Thompson has priority." At present, most paleontologists use 
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the former term and place tlie brvozoa with that iiidefniite 
assembhige of animals, the MoIhis(H)i(U»a. 

There is lack of a^xreemont in the arranixement of both the 
higher and lower gronps of hryo/oa themselves; especially is 
this trne with the higher gronps. Hh'icli's system of classifi- 
cation, l)ased in the main on internal microscopic charactei's, is 
now qnite generally foHowe 1. M )st of the (»arlier paleontolo- 
gists used ext(M*naI charactei's in describing species, and, as a 
result, the identilication of a number of their forms is now quite 
impossible. Later authoi-s have emphasized the microscopic 
structure, but it is evident that tiie intern il charactei's are not 
equally important in all families for the purposes of classifica- 
tion. Of the six families represented in Nebraska, Fistulipori- 
dae, Batostomellidae, and Rhabdoines!>ntidae cannot bo studied 
well without prepared sections, but Kenestellidae, AcantluMda- 
diidae, and CVstodictydae can be classified from external char- 
actei's alone. Some authors have not sufTiciently consKlered 
forms and conditions of growth. The temptation to create new 
species without suflicient data has n^sulted in the naming of 
oertiiin forms and varieties as species. **The determination of 
the exact alTinities of bryt)Zoa remains a subject for investiga- 
tion.'' Dr. F. W. Sardeson, in the dojirnal of (ieology, X'ol. IX, 
Nos. 1 and 2, lOOl, gives rather full argiimcMit to show that the 
Monticuliporoidea are more closely related to the tabulate- 
corals than to bryozoa. 

The following outline of classification shows the Coal Afeas- 
iire bryozoa of Nebraska grouped with the rank of genera and 
higher: 

Subkingdom MOLLUSCOIDEA 

Class Bkvozoa Ehrenberg* 
Group EcTOPROCTA Nitsche' 
Order Gymnolaemata All man* 
Suborder CYcmsroMAT.v Husk * 
Fain. I. Fistuliporidae 11 rich 
(len. 1. Fistuli|)ora Mc(/oy 
Gen. 2, Cvclotrvpa IHrich 
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Gen. 3. Meekopora Ulricli 
Suborder Trepostomata Ulricli" 
Fam. II. Batostoinellidae Ulrich 

Gen. 4. Batostoniella Ulricli 

Gen. 5. Stenopora Lonsdale 
Suborder Crvitostomata Vine* 
Fain. 111. Fenestellidae King 

Gen. 6. Fenestella Lonsdale 

Gen. 7. Polypora McCoy 

Gen. 8. Tliamniscus King 
Fani. IV. Acantliocladiidae Zittel 

Gen. 9. Pinnatopora Vine 

Gen. 10. Septopora Prout 
Fam. V. Rliabdomesontidae Vine 

Gen. 11. Rhonibopora Meek 

Gen. 12. Streblotrypa Ulricli 
Fam. VI. Cystodictyonidae Ulricli 

Gen. 13. Cystodictya Ulricli 

1. 1828-31, Ehrenberg, Symbolae Physicae seu Icones et Descriptione 
Animal ium Evertebratorum. 

2. 1869, Nitsche, Zeitschrift fiir Wissenschaftliche Zoologie, XX. 

3. 1856, Allman, Monogr. Freshwater Polyzoa, p. 10. 

4. 1852, Busk, Brit. Mus. Cat. Marine Polyzoa. 

5. 1882, Ulrich, Jour. Cincinnati Soc. Nat. Hist. V., p. 151. 

6. 1883, Vine, Rept. Brit. Assoc. Adv. Sci., p. 196. 

One order, three suborders, six families, and thirteen genera 
have been found in the state. There is some question in regard 
to the presence of Cyclotrypa. Tlie single species referred to 
that genus may belong to Fistulipora. 
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LIST OF COAL MEASLUE BRYOZOA OF THE TXITED 

STATES 



SPECIES 



Locality 



Nebraska. (Xher Localities 



AcaDthocladia frutieosa Ulrich 
Acanthocladia piDoata Kogers 

BatostoriKflla leia Condra 

Cbainr>dictyon laxum Foerste. . 



111. 
Mo. 



X 



CoBcioiuD d i^rtyotum (Meek > . . 
Cyclotrypa' V; barberi Ulrich 



Cystodictya anisopora Condra 

Cy«tf>dictya carbonana ' Meek/ 

Cystodictya divisa Hogrers 

Cystodicrtya inequamarginata Holers 

CysKidictya lophodes Condra 

Diploporaria biserialis ^Ulrich j 

Fenestella binf>data Condra 

Fenestella conradi Ulrich 

Fenestella conradiH;ompactilis Condra 

Fenestella corticata Front 

Fenestella cyclofenestrata Condra 

Fenestella delicatula Ulrich 

Fenestella gentata Rogers 

Fenestella gracilis Condra 

Fenestella hexagonal is Rogers 

Fenestella inaequalis Ulrich 

Fenestella intermedia Prout 

Fenestella kansaneasis Rogers 

Fenestella limbata Foerste 

Fenestella mimica Ulrich 

Fenestella missouriensis Rogers 

Fenestella modesta Ulrich 

Fenestella norwoodiana Prout 

Fenestella o atipora Rogers 

Fenestella parvipora Condra 

Fenestella perelegans (Meek) 

Fenestella ]>erminula Ulrich 

Fenestella rolyporoides Condra 

Fenestella semota Foerste 

Fenestella sevillensis Ulrich 

Fenestella shumardi Prout 

Fenestella spinulosa Condra 

Fenestellasubretiformis Prout 

Fenestellasubrudis Condra 

Fenestella tenax Ulrich (?) 

Fenestella trituV)erciulata Prout 

Fenestella variabilis Prout 

Fenestella wortheni Ulrich 

Fistulipora carbonaria Ulrich 

Fistulipora carbonari a-nebrascensis Condra 
Fistulipora carbonaria 



X 
X 



C. 111.. Kans.. 

Mo. 
Mont.* 

Tex.. Kans., Ill , 
Mo.. I. T. 



X 
X 



X 
X 
X 



X 



111., o. 
Kans.. 
Kans.. 


Mo. 
Mo. 


: 111. 


Iowa. 

1 X. Mes 





111. 

Kans. 



X 



X 
X 
X 



X 
X 

X 



Kans., Mo. 

111. 

N. Mex.» 

Kans.f Mo. 

O., Kaus., Mo. 

111. 

Mo., Kans. (?) 

III. 

N. Mex.» 

Mo., Kans. 

Mo.. I. T., Kans. 
111. 



X 

X 
X 



• * • • » 



X 
X 
X 



O.. Mo.. Kans. 

111. 

N. Mex.*Kan8(?) 

N. Mex.* 



N. Mex.* 
N. Max.* 
111. 
Mo., Kans. 



COAL MEASURE SPECIES 
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LIST OF COAL MEASURE BRYOZOA OF THE UNITED 

STATES— Continued 



SPECIES 



Fistulipora nodulifera Meek 



Meekopora prosseri Ulrich 

Pinnatopora bellula Ulrich 

Pinnatopora nereidis (White) 

Pinnatopora ptiloporoidea Rogers. . 
Pinnatopora pyriformipora Rogers 

Pinnatopora trilineata Meek 

Pinnatopora whitei Foerste 

Pinnatopora youngi Ulrich 

Polypora aspera Rogers 

Polypora bassleri Condra 

Polypora cestriensis Ulrich 

Polypora crassa Ulrich 

Polypora distincta Ulrich 

Polypora elliptica Rogers 

Polypora flexuosa Rogers 

Polyi3ora nodocarinata Ulrich 

Polypora remota Condra 

Polypora reversipora Condra 

Polypora spinulifera Ulrich 

Polypora stragula White 

Polypora submarginata Meek 



Polypora triangularis Rogers 

}'olypora ulrichi Condra 

Polypora whitei Ulrich 

Polypora whitei -insculpta Ulrich 

Prismopora minima Ulrich 

Prismopora (?) serrata (Meek) 

Prismopora triangulata (White) 

Rhabdomeson americanum Rogers. . . 

Rhombocladia delicata Rogers 

Rhombopora crassa Ulrich 

Rhombopora lepidodendroides Meek 



Rhombopora multipora Foerste 
Rhombopora nicklesi Ulrich . . . 
Septopora biserialis (Swallow) 



Septopora 
Septopora 
Septopora 
Septopora 
Septopora 
Septopora 
Septopora 
Septopora 
Septopora 



bi serial is-gracilis ( Meek) 

biserialis-nervata Ulrich 

cestriensis Ulrich 

decipiens Ulrich 

delicatula Ulrich 

interporata Rogers 

multipora (Rogers) 

pinnata Ulrich 

robusta Ulrich 



Locality 



Nebraska 



X 
X 



X 
X 

V 

X 



X 
X 
X 



X 



X 
X 
X 
X 
X 



X 
X 



V 

X 



V 

X 



X 
X 
X 



X 
X 
X 



Other Localities 



I. T., Kans., 

Mo., etc. 
Kans. 
111. 

Arizona* 
Kans. 
Kans., Mo. 
Mo., 111., Kans. 
O., Kans., Mo. 

Kans. 



111. 
111. 

Kans., Mo. 
Kans., Mo. 
111. 



Ia.,Ill.,Kan8.(V) 

Arizona* 

la., 111., Mo., 

Kans. 
Kans., Mo. 

111., Kans. 

111. 

111. 

Ohio. 

111. 

Kans., Mo. 

Kans., Mo. 

Mo. 

Kans., Mo., 

xa. , eiic. 
Ohio, 111. 
111. 
Kans., Mo., la., 

111., Ky., etc. 
Ohio 
Mo., la.. 111., etc. 



111. 

Kans., Mo. 
Kan., Mo. 
111., Kans. 
111. 
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LIST OF COAT. MEASURE BRYOZOA OF THE UNITED 

STATES— Continued 



SPECIES 



Stenopora carbonaria (Worthen) 



Locality 



Nebraska 



Stenopora carbonaria-conferta Ulrich 

Stenopora carbonaria-maculosa Ulrich 

Stenopora distans Condra 

Stenopora heteropora Condra 

Stenopora ohioens is Foerste 

Stenopora (V) polyspinosa (Prov.) Condra. 

Stenopora signata Ulrich 

Stenopora spinulosa Rogers 

Stenopora spissa Rogers 

Stenopora tuberculata (Prout) 

Streblotrypa prisca (Gabb and Horn) 

Streblotrypa striatopora Rogers 

Thamniscus octonarius Ulrich 

Thamniscus palmatus Condra 

Thamniscus pinnatus Condra 

Thamniscus sevillensis Ulrich 

Thamniscus tenuiramus Rogers 



X 
X 



Other Localities 



X 
X 



X 
X 



X 
X 



O., 111., Kans., 

Mo. 
111. 
111. 



O., Kans., Mo. 

ill. 

Kans., Mo. 
Kans. 




Kans. 
Kans., Mo. 
Kans. 



111. 
Kans., Mo. 



Careful study m:iy sliow tliat a few s;)-called species in the 
above list are forms and varieties onlv. There is some doubt 
whetlier the species marked (■•^•') belong to the Coal Measures or 
to the (Suhcarboniferous) Mississippian, below. They were 
reported from the Carboniferous as follows: White's species, 
Organ Mountains, New Mexico; Cosciniuni dictyotum (Meek), 
Mystic Lake, Montana; l\)lypora stragula (White), and Pinna- 
topora nereidis (White), Arizona. 

STRATKJRAPHIC DlSTlilBlITIOX 



While the coiulitions for <i:r(jwth and fossilization of brvozoa 
were not generally the b(»st in the United States and other 
countries during Coal Measure times, those which prevaileil in 
Nebraska, Kansas and ^lissoiiri, being more favorable than else- 
where, have aflForded a lai'ge number of si)ecics. Rogers, in 
Kansas Uni. Quar., Vol. IX, No. 4, pp, 2»)/5--r)4, i^^ports a large 
list of species from the Pottawattamie a:\d Douglas formations 
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of Kansas and Missouri. Species herein described were col- 
lected in the main from tlie Atchison shales, one of the npper 
divisions of the Missourian or Coal Pleasures. Prof. Prosser has 
proposed tlie name Wabaunsee for most of tlie same formation. 
The overlying Cottonwood has thus far afforded only a few 
fragmentary specimens. The Coal Measure species Rhombo- 
pora le]ndodendroides Meek, and Polypora elliptica Rogers, 
extend into the Permian at Blue Springs and Wyniore, adding 
to the already large list of fossils common to the so-called Per- 
mian of Nebraska and the Coal Measures. Rogers has collected 
Strel)lotryi)a prisca (Clabb and Horn) in both the Coal Measures 
and Permian of Kansas. The stratigra])hic position of the 
Warner quarries near Roca has been a subject of dispute, 
the exposures there being regarded by some as Permian. 
The lower beds of the quarries contain a large number of Coal 
Measure bryozoa, of which Rhoinbopora lepidodendroides, 
Streblotrypa prisca, vSeptopoia biserialis and Polypora elliptica, 
are found in the so-called Permian farther south. 

The specimens occur in limestone, shale, and clay. Proba- 
bly most specimens found on tlie clay banks of clay pits Avere 
originally entombed in either limestone or shale above, and 
have been loosened ])v weathering of the beds. This con- 
dition is quite apparent at Tal)lerock, where numerous and 
usually incomplete Fenestelloids occur scattered over clay banks 
below limestone ledges. The more ])erfectly ])reserve(l Fenestellae 
and Septopoi-ae were collected from beds of shale and impure 
limestone. Many of the best si)e(*imens of other genera were 
found among quarry strip])ings. The zoaria are usualh' cal- 
careous, but Cyclotrypa (?) barberi (Jlrich, and some Steno- 
porae at times contain silicious matter. 

(;p:()grapiii(^ distribution 

Tlie main Coal Measure exposures of Nebraska are confined 
to Lancaster, Saunders, Sarpy, Cass, Douglas, Otoe, Johnson, 
Nemaha, Pawnee, and Richardson counties of the southeastern 
part of the state. Tlie I'ock beds of this period have been 
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exposed by erosive action of the following rivei^s and creeks 
togetlier witli their tributaries: Salt, Platte, Missouri, Weep- 
ing Water, Little Nemaha, and Nemaha. The streams have cut 
througli Ix)ess, Drift, Cretaceous (where it occurs), and into the 
Coal Measure beds. The valleys varying considerably in^vidth 
are bordered by rounded hills or ])y stee[) bluffs cut into by 
numerous tributary streams. The upland country between the 
hills and bUiffs bordering the water-ways is hilly, undulating or 
quite level, depending for the most part on the amount of dis- 
section by streams. 

Salt Creek llow^s northward past Liucoln and then north- 
eastward l)y Ashlaud to the Platte. Throughout most of the 
valley Coal Measure beds nre concealed by Loess, Drift, and 
Dakota Cretaceous. Localities: 

Uoca (l).'-** The Warner (puirries, situated about one mile 
north of the town and eleven miles south of Lincoln, have 
afforded a large list of species. 

Ashland (2). In a drainage channel along the II. it M. rail- 
road an<l about one-half mile st)uth of the station. (3) About 
thre(»-(punters of a mile northeast of the B. & M. station and in 
a snudl ravine one-fourth of a mile south of the southern end 
of a deep cut on thc^ Ashland Cut-off line of the B. & M. rail- 
road. 

The Platte Valley rapidly narrows below Ashland, where the 
stream encounters the n^sistant Coal Measure strata. Bluffs 
with outcroppings of these beds continue with little interrup- 
tion from til is point to Plattsmouth and beyond. While sj)eci- 
mens have been secured from many placets along this coui>;e of 
the valley the following localities seem to be the richest inl)ry- 
ozoa: 

S()uthben<l (4). Exposures in th(» bluffs beginning about 
one mile north of town. The u])pcr IkmIs contain the most fos- 
sils. (;")) Across th(* river from Southbend. S[)ecimens 
found in the (piarry south of the (*ast end of the old wagon 
road l)ridge and in outcrops in the vicinity of the bridge. 

*These numbers refer to localities desifjnated in the map and the table 
showing the distribution of species. 
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Tjonisville (6). Upper beds of the old quarry oiie-lialf mile 
east of the B. & M. station. This is one of the ricliest and 
most accessible localities in the state. (7) Quarries one-half 
mile west of the B. & M. stiition. The second and third quarries 
contain the most fossils. (8) In the large qiiarries and ravines 
west of the clay pit across tlie river from Louisville or west of 
Meadows. 

Richfield (9). Quarries near the river about three miles south 
of town. 

Cedarcreek (10). The Atwood quarries along the switch 
southwest of town. 

liaPlatte (11). Most of the specimens were collected from 
exposures near the northern end of the railroad bridges about 
one-half mile southwest of the B. & M. station. 

The Missouri in the region under consideration is bordered 
for most of the distance on the Nebraska side bv a continuation 
of the high dissected blulfs observed along the Platte. The 
principal localities are: 

Plattsmouth (12). Ex])Osures both north and south of the 
western end of the B. & M. railroad bridge. 

Rockbluff (13). Exposures near by. 

Nebraska City (14). About two miles west. Also in the 
bluffs and ravines along the river near town. The most fossil- 
iferous beds are Meek's divisions C and B. 

Peru (15). Bluffs one-half mile oi* more north of the railroad 
station. 

Rulo (16). Very few specimens have l)een collected from 
exposed beds here. Meek's specimens wei'c secured largely 
from well-l)orings. 

Weeping Water Creek rises in west-central Cass county and 
flows south of east, joining the Missouri near Wyoming in tlie 
northeastern corner of Otoe count v. Localities: 

« 

Weeping Water (17). In ((uarries from one-half to two miles 
below town. (18). A quarry and outcroi)i)ing beds north of 
the railroad and about midway between Weeping Water and 
Nehawka. 

Nehawka (19). Quarries just northeast of town. 



<;kograpiiic distribution 23 

The Little Nemaha, heading by different tributaries in Cass, 
Otoe, and Tjancaster counties, flows in a son tli easterly direction, 
joining the Missouri below Nemaha, in Nemaha connty. Sev- 
eral of the exi)osnres along this stream l)elong to the Cotton- 
wood fonnation which contains few brvozoa. Locality: 

Bennett (20). A place in the creek bed about two miles 
below town aud eighteen miles southeast of Lincoln is rich in 
brvozoa. 

The Nemaha flows through Johnson, Pawnee and Richardson 
counties to the Missouri. Throughout most of its coni-se the 
flood plain is wide and the bordering slo])es are generally cov- 
ered with talus. Specimens found in railroad cnts, quar- 
ries, aud a few cut-banks. liOcalities: 

Tecumseh (21). About two miles below town in a cut on the 
Kansas Citv line of the B. & M. railroad. 

« 

Tablerock (22). Several species occur in the clay pits near 
the B. & M. station. (2?)). Exposnres in the hills north of the 
railroad and about mid-wav between Tal)lerock and Hund)oldt, 

Dawson (21). Railroad cuts west of the B. & M. station. 

Falls Citv (2;")). Near the mouth of Ponv Creek sonth of 
town. (2()). Plxj)osures southwest of town, and in the Lehmer 
quarries. 
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Roca, (1). Warner quarries north of town.. 

Ashland, (S). South of B & M. station 

Ashland, (3). North of B. & M. station 

Soutbbend, (4). Above town 
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Southbecd. (5). Across the river 

1 ouisville, (6). Below town 
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Louisville. (7) Above town 
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Louisville, (8). Across the river 

Richfield, (9). South and east of 
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Cedarcreek. (10) Atwood quarries S.-W. of 

La Platte. (II). West of town 

Plattsmouth, (12) Near B. & M. brl* jje 

Rockbluff. (13) 
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Weeping Water. (17) Just below town 

Between Weeping Water and Nehuwka. (18). 

Nebawka. (19). In large quarries N. K 

Bennett. (20) . Below town 

Tecumseh, (sfl). Two mi le.*^ below town.... 
Tablerock. (22). In clay pits 
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Dawson. (21). West of s:atlon: in R. R. cuts 
Falls City, (25) Near mouth of Pony Creek 
Tails City. (26). Lehmer quarries S.-W ... 

Wymore. (27). South of 

Blue .<5prings 98) Arross th«» Blu** River 
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FORMER REPORTS ON BRYOZOA OF NEBRASKA 

Only four autlioi*s iiave treated the subject. Tlie first was 
Professor (leinitz who, in 1866, publislied under the title "Car- 
boniferous und Dvas in Nebraska/' He examined an inconi- 
plete set of fossils collected by Marcou from exposures along the 
Missouri River. The specimens included five species, four of 
which at that time were new. (Jeinitz referred them to 
described forms as indicated bv the foUowinir outline: 



GE1N1T//S IDKNTIFICATION 



1. Stenopora columnaris 
( Schlotheim) . 



2. Polypora biarmiea 

Keyserlinj?. 

3. Polypora marginata McCoy. 

4. Fenestella plebeja McCoy. 



5. Svnocladia virgulacea 
Phillips. 



PRESENT NAME 



1. Fistulipora nodulifera Meek, 
1872. According to Meek, the 
specimens observed by Geinitz 
may have been R. lepidoden- 
droides Meek incrusted by F. 
nodulifera Meek. If this is 
true, then two new species were 
identified as Stenopora colum- 
naris. 

2. Polypora stragula White, 1874. 

3. Polypora submarginata Meek, 
1872. 

4. It is not known what species 
was observed by Geinitz. It 
may have been F. conradi 
Ulrich, 1890. 

5. Septopora biserialis 

(Swallow), 1858. 



Further argument is unnecessary to show that CJeinitz, 
though an eminent autliority, has given us little of value con- 
cerning the Liyozoa of Nebraska. 

The second contribution bearing on the bryozoa of the state 
was made by F. B. Meek in his **Report on the Paleontology of 
Eastern Nebraska,'* and published in **Tlie Final Report of the 
United States Geological Surv^ey of Nebraska and Portions of 
the Adjacent Territories,'' 1872, by F. V. Hayden, LT. S. 
Geologist. During this survey, which began in a preliminary 
way in the fifties, but more definitely in 18(57, Meek visited 
and collected from exposures along the Missouri Itiver, and 
throughout the southeastern part of the state; he also secured 
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specimens from a niiml)er of sliafts or borings in tlie same 
region. Seven si)eeies were fonnd, fonr of wliicli he described 
as new, wliile a fifth (F. perelegans) was given as provisionally 
new. Later researcli lias proved iiim correct in his ccmclnsions, 
and tcvday live sj)ecies of the state's bryozoa are ascribed to 
Meek. The following species were collected and described: 

1. Fistuli[)ora nodulifera Meek, 1872. 

2. Hhombopora lepidodendroides Meek, 1872. 

3. Polypora snbmarginata Meek, 1872. 

4. Fenestella slmmardi Prout, 1858. (F. perelegans [Meek] 
1872). Meek observed that the specimens collected were not 
identical with Front's species and gave the provisional name F. 
perelegans. 

5. Fenestella, Undet. Sp. (CJeinitz's plebeja, not McCoy). 

6. Septopora (Synocladia) biserialis (Swallow), 1858. 

7. Pinnatopora ((Jlanconome) trilineata (Meek), 1872. 

This carefnlly prepare* I report has been of mncli service to 
stndents of paleontology. 

The third rei)()rt was made by the writer nnder the title, 
**New Bryozoa from the Coal Measnres of Nebraska,*' and pub- 
lished in the Decendjer number of the American CJeologist, 
1902. The following species and varieties were then described 
as new: 

Fistulii)ora carbonaria-nebrascensis 

Cyclotrypa (?) barberi Ulrich 

Meekopora prosseri Ulrich 

Batostomella leia 

Stenopora heteropora 

Stenopora distans 

Stenopora (?) polyspinosa (^Provisional) 

Fenestella cvclofe nest rata 

Fenestella spinulosa 

Fenestella parvipora 

Fenestella gracilis 

Fenestella polyporoides 

Fenestella conradi-c()mi)actilis 

Fenestella subrudis 
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Fenestella biiiodata 

l\:)lyp()ra bassleri 

I\)lypora ulriclii 

Polypora reinota 

Tliai!inis(;iis piunatus 

Tliainuisciis palniatii« (Provisional) 

Cystodictya aiiisopora 

(,;Vsto(lic*tya lophodes 

E. (). Ulricli furnislio(l tlio (les('rij)tions and drawings for 
Cyclotrypa (?) barberi, and Meekopora j)rosseri. 

Ill a later luunber (January H)08) of tlie American (leolog- 
ist the different forms and conditions of growth of Rhomboi)ora- 
lej)idodendroides Meek were described l)y the writei*. 

The fourth and last report was given by i^-ofessor Erwin H. 
Barbour in Vol. I of the Nebraska (ieological Survey, lOO;). In 
that volume the species descri])od in this paper were listed. 
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DESCRIPTIONS 

SrBORDFR CYCLOSTOMATA Busk 

**Zoe(»ia simple, tuhular; walls thin, niinutoly porous; aper- 
tures |)lain, iuoperculate, commonly raised; interspaces with or 
without stren/^^thening tissue; mai>iupia and appendicular organs 
wanting; ooecium a hirge modified cell or an inflation of tlie 
zoarial surface/' Rejuvsented in the state by a single family, 
Fistuliporichie Ulrich. 

Fistuliporidae Ulrich 

"Zoarium massive, lamellate or ramose, showijig on the sur- 
face at irregular intervals maculae or monticules composed of 
clustei*s of vesicles and of zooecia slightly larger than tlie aver- 
age; lunarium generally well develo])ed, sometimes wanting; 
zooecial tubes cylindrical or somewhat compressed, thin-walled, 
with diaphragms; walls minutely porous; apertures usually 
direct, closed at times by ])erforate(l covers; vesicular tissue 
occupies the interzooecial space." 

The family is rjuite well represented in Nebraska by three 
genera: Fistidipora McCoy, Cyclotry])a Ulrich, and Meekopora 
Ulrich. 

Fistulipora McCoy 

1850. P'istidipora McCoy, Ann. Mag. Nat. Hist., Ser. 2, HI, 
p. 131. 

For a complete bibliography, see Nickles and Bassler, Bull. 
173, U. S. (i. S., p. 206, 1900.' 

**Z()arium massive, lamellate, ramose, parasitic or free; under 
surface with a wrinkled epitheca; zooecia cylindrical or some- 
what compressed, direct or almost so, thin-walled until near the 
surface, and provided usually with a few diaphragms, and 

3 
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encircled by one or more series of v^esicles; apertures subradi- 
ally arranged about the nuiculae, ovoid, subtriangular or pyri- 
fonn, tlie iunariuui more or less stron^^ly develo])ed; surface 
between apertures smooth or granular/' Two s])ecies and one 
variety have been found in the state, viz., F. Jiodulifera Meek, 
F. carbonaria Ulrich, and F. carbonaria-nebraseensis C.^ondra. 
No other species have thus far been re|)orted from the Coal 
Measures of America. 

Genotype: Fistulipora minor Mc(A>y=('alamopora incrustans 
Phillips. I{ange, Silurian-C.\)al Measures. 

Fistulipora nocluiitera Meek 
PL. I, Fios. 1-5. 

1872. Fistulipora nodulifera Meek, Pal. Fastern Xebr., ]). 143, 

jd. V, 5a-d. 
1894. P^istulipora nodulifera, Keyes, Missouri (rcol. Surv., 

V, pi. XXXIV, lig. :\. 
189(5. Fistulipora nodulifera, Siuith, I^roc. Amer. Phil. Soc., 

XXXV, p. 2:^;!. 

1900. Fistidipora nodulifera Meek, Nickles and Hassler, Bull. 
IT.H, r. S. (;. S., p. l>7l>. 

1901. Fistuli|)ora nodulifera, Rogers, Kaus. I'ni. (^uar., IX, 
No. 4, i)p. 2:5(i, 2:W, etc. 

1903. Fistuli|)ora nodulifera M(vk, Bar'oour, Nebr. ( leol. 8urv., 
1, p. 127. 
Zoarium usually found incrustiug |)ieces of limestone, crinoid 
stems (PI. I, Fig. D, and other fossils often assuming false 
forms; by incrustiug li. lepidodeiijlroides Mcn^k (PI. I, Fig. 2.) 
it appears ramose. The incrusted spet'inu'u may be entirely 
concrealed; in such cases, sections reveal the condition. The 
zoarium varies from a few millimct(»rs to s(»veral centinu^ters in 
width; the thickness depends on tin? nuud)er of superimposed 
lavei's of zooecna. Surface with iiolcs or smooth, without true 
spines; nodes usually present and irn\gularly disj)ose(l. Zooe- 
cial apertures subcircular, 0.2.1 to 0.') mm. in diameter, (much 
smaller in specimens at Tablerock and referred to the species) 
average about their own diameter ai)art, closer (n* farther apart 
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depending on the number of interstitial cells, larger on the 
nodes, directed obliquely away from axis of a node. Peristome 
in unworn specimens lifted into a prominent lip which usu- 
ally extends about one-half way around the aperture. In some 
specimens the lip or lunarium is pointed and spine-like. Zooe- 
cia (autocells) short, prostrate at their inception, ascend with a 
slight obliquity to the surface; walls often incomplete, being 
formed on one side by intei'stitial cells; zooecial tubes circular 
in section, increase- gradually in size at fii*st, then continue with 
about the siime diameter to the apertures. Diaphragms gener- 
ally wanting. Vesicular tissue composed of many small v^esi- 
cles slightly wider than deep; vesicles thin-walled, irregularly 
arranged about the zooecia, in one to three or more series 
between the latter. 

This species may be confused with F. carbonaria Ulrich, and 
F. carbonaria-nebrascensis Condra, but is quite readily 
distinguished from each by the usual absence of tabulae and 
the presence of smaller and more numerous interstitial vesicles. 
The following from ^leek, the author of the species, shows that 
Professor Oeinitz may have confused the species with Stenopora 
columnaris (Schlotheim). **I can scarcely dou})t that this is 
one of the specimens referred to Stenopora columnaris by Pro- 
fessor Geinitz, as it is common in the same localities from 
which he cites that species, some of the forms of which it 
nearly resembles in general appearance as well as in mode of 
growth.'' Meek regarded F. nodulifera as a member of the 
polypi. 

Occurrence — "Various localities in the Coal Measures of 
Nebraska, Iowa, Illinois, and other western states." Common 
at Southbend, Cedarcreek, I^uisville, Dawson, Tablerock, 
Bennett, Roca, Weeping Water, Nehawka, Richfield, La Platte, 
RockbluflF, and Plattsmouth, Nebraska, being one of the well 
represented and widely distributed fossils of the state. 
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Fistulipora carbonaria IJlrich 
PL. I, Pigs. 6-10. 

1884. Fistulipora carbonaria Ulrich, Jour. Cincinnati Soc. 

Nat. Hist., VII, p. 45, pi. Ill, 1, la. 
1894. Fistulipora carbonaria, Keyes, Missouri (Jeol. Surv., 

V, p. 16. 

1900. Fistulipora carbonaria Ulricli, Nickles and Bassler, Bull. 
173, U. S. G. S., p. 267. 

1901. Fistulip!)ra, Sanleson, Jour. Cfeol., IX, No. 1, p. 14. 
1903. Fistulipora carbonaria IJIricli, Barbour, Nebr. CJeol. 

Surv., I, p. 127. 

Zoariuni laminar, discoid or massive, varying in tliickness 
from a few millimeters to several centimetei*s; some uodidar 
forms collected at Nehawka, and Louisville are two to eight cm. 
in diameter. Professor Erwin H. Barbour secured a specimen at 
Southbend, 189(), that is over an inch in diameter, subcircular 
in section, slightly com|)ressed, and extends in a serpentine man- 
ner for al)out six inches. The nodular forms usuallv constrict 
from the base and again ex|)and. Surface with low maculae, 
smooth; apertures subcircular to elliptical, about 0.3,") mm. in 
diameter, less than their own diameterapart; peristome thin, some- 
times elevated for about half the distance around the aperture, in 
sections, zooecia appear subovate, thin-walled, often contiguous 
at limited points, about Cfjual in diameter throughout; anterior 
wall less regular than the posterior. Tabulae thin, ])ass directly 
or indirectly across the tube, alxmt a tube's diameter apart. 
Interstitial vesicles irregular in form, vary in size, diameter one- 
fourth to thrce-fonrtlis that of the zooecia (autocells); exce|)t in 
the maculae, they occur in single series between the zooecia. 
In some si)ecimens the vesicles have rpiite a regular arrange- 
ment, forming series ])arallel with the zooecia. 

The species is ([uite readily distinguished from F. nodulifera 
Meek by the larger a|)ertures, fewer and larger vesicles, and the 
])resence of diaphragms (tabulae). It is yet more closely 
related to F. minor !McCoy, but differs in having one instead of 
two series of vesicles surrounding each zooecium; the latter 
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species does not have maculae and lias not been reported from 
the Coal Measures. 

Well preserved specimens show very little infiltrated matter 
in the vesicles and' are easily sectioned. Specimens of this 
species present the external appearance of some corals. 

Occurrence — Coal Measures: Kansas City, Missouri; Manhat- 
tan, Kansas; Nehawka, betweeji Weeping Water and Nehawka, 
Weeping Water, Louisville, Cedarcreek, Southbend, Richfield, 
Tahlerock, and Plattsmouth, Nebraska. It is one of the most 
common fossils in the quarry northeast of Nehawka, where 
many specimens were collected. 

FistuUpora carbonaria-nebrascensis Condra 

PL. II, Figs. 1, 2. 

1902. Fistnlipora carbonaria-nebrascensis Condra, Amer. Geol., 
XXX, No. 6, pp. 337, 338,pl. XVIII, 1, 2. 

1903. Fistulipora (^arbonaria-nebrascensis Condra, Barbour, 
Nebr. Cleol. Surv., 1, p. 127. 

Zoarium large, juassive; form irregular. A specimen col- 
lected at Louisville is 15 by 11 by 4.5 cm. in size, being the 
largest specimen of the genus yet found in the state. The sur- 
face is rendered irregidar by large mastoid-like projections and 
bv elevated macnlae which are not verv different from monti- 
cides. Maculae 5 nnn. ai)art, with fair elevation, surrounded 
by apertures slightly larger than the average. Zooecia aver- 
age 0.28 nnn. in diameter, being smaller than in typical speci- 
mens of the species. The lunarium is more prominent. The 
tal)ulae are farther apart, while the interstitial vesicles vary 
more in size. This well marked variety can be distinguished 
bv the clearlv defined lunaria and relativelv small zooecia. Bv 
some authors it would be (^hissed as a coral. Type s])ecinien 
No. 5-11-10-00 in the Morrill Collection in the museum of the 
Univei-sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Louisville, Nebraska. 
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Cyclotrypa Ulrich 

1890. Nov. Gen. (?), Ulridi, Geol. Surv. III., VlII, p. 382. 
189C. Cyclotrvpa Ulricli, Zitters Text-book Paleontology 

(En<,^ Ed.), p. 269. 
1900. (Vclotrypa Ulrich, Nickles and Bassler, Bull. 173, C. S. 

G. S., p. 25. 
The genus closely resenil)les Fistulipora, but the lunarium is 
obsolete and the zooecial tubes are circular in section. Geno- 
type: Fistulipora conununis Ulricli. Range, Devonian — Coal 
Measures (?).' Represented in Nebraska l)y a single species, 
Cyclotrypa (?) barberi (Jlrich, which may prove to be a member 
of the genus Fistuli])ora. Tliis is the only species of the genus 
known bv the writer to occur in the Coal Measures, and it 
should not be overlooked that its generic ])osition is held in 
doubt. Aci^ording to Nickles and Basshu*, sj)ecies now n^ferred 
ehse where may, in time, be i)laced here. 

Cyclotrypa (?) barberi Vlnvh 
PL. II, Figs. 3-9. 

1902. CyclotrypaC?) barl)eri Ulrich, (M)n(lra, Aukm*. ( Icol., XXX., 
No. 0, pp. 338, 331), pi. XVII, 3-8. 

1903. Cyclotrypa (?) barhcri IMric^h, Harbour, Ncbr. Geol. 
Surv., I, |). J 27. 

The following descrii>tion, [)ublishc(l in the American (icolo- 
gist, Dec, 1902, was furnished the writer l)y E. < ). ririch, 
the author of tlie spcci(^s. 

*'Zoarium ramose dividing at rather long intervals; brancht^s 
subcvlindrical, conmioidv from seven to tw(dvc imn. in diameter, 
but reaching 20 mm. in T(»xas specimens referred to th(^ sptu'ics. 
Macuhie rather small, five or six nnn. ai)art; zo ccial apcrtiin^s 
subcircular, nearly direct, sej)arated by intci*s|)ac(»s a\(Maging a 
little less in width than their diamet(M's, arrangtMJ in inoderatcdy 
regular rows, nine or ten in ') mm.; peristomes riiig-likt^ carry- 
ing, on the side o[)posite the lunai'ium, which is <listinguish(Ml 
onlv bv its sli^jchtlv ij:reatcr ehnation and comparative smooth- 
ness, seven to ten small perforated pustules. Similar pustules 
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are scattered among the miicli smaller gi*annles covering the 
depressed interspaces. Here and there, especially in the 
maculae, a small pore of uncertain functions may be observed. 
Internal structure as shown iu tlie accompanying illustrations. 
Named in honor of ilanly D. Barber, of DeKalb, Illinois, from 
whom the first specimens seen of this well marked and widely 
distributed species were received. 

The generic position of C. (?)barberi is uncertain, and we may 
add, so is that of a large proportion of the Fistuliporidae. The 
family requires thorough revision, and until that is attempted it 
would be, to say the least, unwise to (*reate geueric groups.'' 

Type specimens in the collection of E. 0. Ulrich (who not 
only gave the name, but has j)laced specimens in the National 
Museum under the above name), and No. 5-18-7-99 in the Mor- 
rill Collection in the museum of the Univei*sitv of Nebraska, 
Lincoln, Nel)raska. The species is associated with Fistuliporae 
but is usually distinguished by the ramose growth. 

0{!cuiTence — Coal Measures: Do Kalb, Illinois; Bartlesville, 
Indian TtM-ritory; Kansas City, Missouri; Pomeroy, Kansas; 
Texas; Louisville, Wee[)ing Water, Nehawka, Cedarcreek, 
Southbend, LaPlatte, Tablerock, Koca, Bennett, and Platts- 
mouth, Nebraska. It is ])lentifully represented in the exposures 
across the Platte River from Louisville. 

Meekopora UlHch 

1889. Meekopora Ulrich, Miller, N. Amer. (leol. Pal., p. :U2. 

1890. Meekopora Clrich. (ieol. Surv. 111., Vlll, pp. 383, 482, 
483. 

1890. Meekopora Llrich, ZittePs Text-book PalcMmtology (Eng. 

Ed.), p. 270. 
1897. Meekopora, Simpson, 14th Ann. Ue])., St. (Jeol., New 

York, for the year 1894, p. 538. 
1900. :\h'ekopo a, Nickles and Bassler, Bull. 173, U. 8. G. S., 

p[). 20, 311. 
''Zoarium bifoliate, sometimes branching; the mesotheca thin 
and flexuous; zooeciii tubular, proceeding in a gentle curve from 
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the mesotlieca, and opening somewhat obliquely upon tlie sur- 
face, and provided with nurnei-ous, often recurved, diaphragms; 
apertures ol)lique, all pointing distally; lunarium, when pres- 
ent, not very prominent; rather large ovicells deveh)ped, sliow- 
ing at tlie surface as a convex space with a small apical open- 
ing." 

Genotype: Meek()i)ora eximia Uh*ich. Range, Silurian-Coal 
Measures. Represented in the state l)y a large number of speci-* 
mens, all of which have been referred to M. i)rosseri (Jlrich, the 
only species of the genus yet rej)orted from the Coal Measures 
of America. 

Meekopora prosseri Ulrich 
PL. Ill, Figs. 1-7. 

1902. Meekopora prosseri Ulrich, (^^ondra, Amer, (leol., XXX. 
No. (), p. 33!), pi. XVI n, 0, pi. XIX, 1-0. 

1903. Meek(>])()ra [)rosseri Ulrich, Barbour, Nel)r. (lenl. Surv., 
I, p. 127. 

**Zoarinm bifoliate, forming ])almate fronds or frecpieutly 
dividing branches eight to forty nun. wide, one to two mm. 
thick; edg(»s of branches nonporiferous, sid)a(jute; zoiuM-ia 0|)en- 
ing on both faces of fronds, comparatively small, ovate, very 

« 

sliglitly oblique, directed distally, separatcil by intiMspaces as 
wide or wider than their louder diameten*, ari*anij:ed in rather 
regnlar intei*secting series, about eleven in five mm.; ))eristome 
thick, highest on tlii» low(»r <.)r Innarial side; interspaces, like 
the maculae, which are rath(M* large and occur at int(M'vals of 
four or (iv(* mm., concave and covered bv minute Lrranules. 

This fine species is reflated to M. clausa 1. 1 rich, a character- 
istic fossil of the Chester group, but is readily distin.uuished by 
its wider fronds, smaller zooecial apei'tures, and thicker inter- 
si)aces. 

The tvi)es of the species were C(>llecte(I some vears jmo bv 
Professor diaries S. Prosser (Ohio State Universitv- and sub- 
mitted to the author for d(»t(M'minatinn and description.' 

The above description was written by K. < ). ( li'ich, the 
author of the species, and published by the writer in the Anieri- 
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can Geologist, Vol. XXX, No. «, p. 339, 1902. The following 
notes were then added to the description. 

"Zoaria usnally fragmentary, rarely over ten cm. high, gen- 
erally four or five cm., one to three mm. thick, apertures 0.16 
by 0.2 nun. across, eleven to thirteen in live nnn. Diaphragms 
few, wanting in some tubes; vesicles numerous, arranged more 
or less in series, not very different in size in different parts of 
the zoarium, sometimes (piite filled by a deposit near the sur- 
face. There are two forms of growth, one with narrow, and the 
other with wide branches." A thin form has less wide inter- 
spaces. 

Occurrence — *'Coal Measures: near Grenola, Elk county, 
Kansas'' (Ulricli); Dawson, Tablerock, Bennett, and lioca, 
Nebraska. Quite plentifully represented at these places, espe- 
ciallv at Dawson in the railroad cuts about one-half mile west 
of the B. cV: il. station. Professor Erwin H. liarbour secured 
the fii*st specimens collected in the state at Roca, in 1896. Type 
specimens in the collection of E. O. ririch, and Nos. 18-10-00 
and l;")-! 2-7-01 in the Morrill (collection in the museum of the 
University of Nebraska, I/mcoln, Nebraska. 

Si BouDi-K TREP()ST()M.\TA ririch 

*'Z()()ecia [)risniatic or cylindricab coherent tubes clearly sep- 
arable into two regions, an axial or innnature in which the 
dia[)hragms nw remote and the walls thin and prismatic, and 
the thickeiuMl |)(Ti|)heral or mature, in which the walls are 
thickened and otherwise changed, diaphragms are more abund- 
ant, and accessory filatures, such as mes()jK)res and acantho- 
pori*s, are often develop(M|; zooecial covers, with a snudl cen- 
tral orilice, prcs(Mit at times, though probably not developed in 
all the famiTK^s; m )nticul(*s or maculae a characteristic; feature 
of the surface." 

H(M)resented in Nebraska l)v on(^ familv, Batostomellidae 
Ulrich. 
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BatoBtomellidae Ulrich 

"Zoarinm iisuallv ramose; zooeria with thick walls in the 
mature region, appearin;^ here to be fused; diaphragms in the 
peripheral region often centrally [)orforated; acanthopores and 
mesopores usually present, the latter small and sometimes monil- 
iform in shape." 

Represented in Nebraska l)y two genoi*a: Batostomella 
Ulrich, and Stenopora Tjonsdale. 

Batostomella JJlrivh 

1882. Batostomella (in part) ITlricrh, Jour. Cin. Soc. Nat. Hist., 

V, pp. 141, 154. 
188G. (reinitzella, Waagon and Wentzel, Pal. Indica, Ser. XllI, 

pp. 875, 880. 

1889. Batostomella, Miller, N'. Amer. (lec^l. Pal., p. 21)4. 

1890. Batost(miella (in part) riridi, (reol. Survey, 111., VllI, 
l)p. 375, 1*52. 

1895. Batostomella, Wlndl)()rn(\ Devon. Fauna England (Pal. 

Soe. Publ.), 11, ])l. I, p. 187. 
189(). Batostomella Ulrich, Zittc^fs Text-book Pal. (Eng. 

Ed.), p. 105. 
18'.)o. (binit/Mla Ulrich, Zitt:d's Te.vt-book Pal. {Vaxm, Ed.), 

]). 105. 
1900. Batostomella, Nickles and Bassler, Bull. 17/5, I". S. (J. 

S., p. ;52. 
Zoarium ramose; branches slender; zocxM-ia with lew 
diaphragms; apertures small, circidar to oval; intei*s|)aces 
roun<led or canaliculate^ s|)inulos(»; acanthopon^s small, usually 
numerous; mi»soj)on»s s!nall, with subcin-ular optMiiiigs. 

(Tenotyj)e: Batostomella sj)inidosa l^lrich. Rang(\ Silurian- 
Coal Measures. Hcpi'cstMitcd in the state by a single sjxu-ics, 
Batostomella hua (-ondra, and probably by a lew si)ecimens with 
doubtful atUnities, which mav vet be rel'errnl to tin* <j:(Mius. So 
far as the writer knows, this is tlu^ first repoi-ted oeeurrenci? ol* 
the gtMius above tlu* Clu^ster. 
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Batostomella leia Condra 
PL. Ill, Pigs. 8-U: Pl. IV, Figs. 1, 2. 

1902. Batostomella leia Coiidra, Amor. Geol., XXX, No. 6, pp. 
330, 340, pl. XIX, 7-10. 

1903. Jiatostomella leia Coiulra, Barbour, Nel)r. Geol. Siirv., T, 
p. 127, pl. II, 8. 

Zoaria consist of slender irregularly l)rauching stems, sup- 
ported l)v basal expansions. Bram^hes circular in section, 2 to 
5 mm. in diameter; surface minutely papillose, smooth when 
worn. Cell apertures subcircular inform, small, quite the same 
in size, 0.14 toO. 16 mm. across, twelve to fifteen in 5 mm., usu- 
ally not arranged in regular series. Intei'spaces with minute 
spines or smooth, about as wide or wider than the zooecial aper- 
tures; less wide in young specimens; thickened intei*spaces or 
small areas about 2 mm. apart may occur on the surface of 
the zoarium. 

Zooecia long, vertical in the primitive portion, bend slowly to 
the surface; walls thin, polygonal to subcircular in section in 
the axial region, thickened near the apertures. Tubes long and 
large in the immature regions, but somewhat contracted in the 
cortical portions; in some specimens they extend through the 
zoarian in a manner that suggests relations to the genus Kliab- 
domeson. (See pl. IV, fig 1.) 

Acanthopores short, (juite numerous, small and large; irreg- 
ularly disposed in the zooecial walls; large acantho])orcs, occur- 
ring at some cell angles, few in numher, O.G mm. in diameter; 
small acantho|)orcs 0.02 to O.OI mms. in diameter. Tabulae 
scarce, absent in most zooecia. Mesopores few, small, irregular 
in form. 

On account of the even cylindrical surface, suiall apertures, 
wide interspaces, and thin mature regions, this species is quite 
readily distinguished from the associated s|)ecies, 11. lepidoden- 
droides Meek, and S. |)olyspin(>sa (Prov. ). The interspacial 
areas when present will also scu've in its idcMitilication. It is 
clearly distinct from all described s|)cci(^s of Batostomella, but, 
on account of the i)resenc(> of a few hirge acanthopores, may 
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be confused with R. lepidodendroides Meek. Other characters 
enumerated will amply serve for distinction. The axial jDart of 
each branch weathei*s rapidly, giving a hollow appearance to 
the ends, thus imitating the central tube found in the genus 
Rhabdomeson Young and Young. 

Few speciuiens have been collected. One was sent to 
E. 0. UJrich, who pronounced it new and a member of the 
genus Batostomella. The name is suggested by tlie even sur- 
face, whicli appeal's smootli in specimens slightly worn. Type 
specimens No. 15-18-3-99 in the Morrill collection in the museum 
of the Univei'sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Southbend, and Bennett, 
Nebraska. 

Stenopora Lonsdale 

1841. Stenopora Lonsdale, Darwin's Volcanic Islands, Ap- 
pendix J). 1(51. 

For a complete bibliography, see Nickles and Basslcr, Bull. 
173, U. S. (;. S., J)]). 408, 40!)", 1900. 

'^Zoarium ramos(», subh)bate, massy, laminar or parasitic; sur- 
face smooth or with monticules; walls of zooecia thickened 
periodically in the mature region; dia|)hragms sometimes very 
few, but in nu)st American species abundant in the mature 
regions and perforat(Ml centrally; mesopores never very numer- 
ous, irregularly distributed; large acanthopores at tlie junction 
angU^s." 

(lenotype: Stenoj^ora tasmaniensis Lonsdale. Range: Mis- 
sissi[)])ian — Coal Measures. Kepresented in the Coal Pleasures 
of America by nine s|)ecies, one j)r{)visional form, and two varie- 
ties, of which the following liav(» been found in Nebraska: S. 
spinulosa Rogers, S. tnbcrculata (Prout), S. licteropora Condra, 
S. distans Condra, S. carbonaria (Wort lien j, S. carbonaria-con- 
ferta riricli, and S. polyspinosa (Rrov.) (\)ndra. The distribu- 
tion of the g(^mis, both horizontal and vertical, is limited in 
extent. 
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Stenopora spiniilosa Rogers 
PL. IV, Figs. 3-5. 

1900. Stenopora spiiiulosa Rogers, Kaus. Univ. Quar., IX., No. 

1, pp. 1, 2. pi. IV, 5. 
1903. vStenopora s[)iniilosa Rogei's, Barbour, Nebr. (reol. Surv., 

I, p. 128. 

Zoariuni thin, spreading over l)raclii()po(ls, one to two cm. 
across, consisting of a single layer of zooecia, rarely superim- 
posed; surface miMitiferous; nionti(*ules two and one-half nun. 
apart fi-om apex to apex. Cylindrical stems two mm. in diame- 
ter and quite closely resembling Rhombopora le])idoden(h*oides 
Meek, sometimes arise from the surface, irnder surface of zoar- 
iuni provided with an epitheca. Ajjertures subcircular to [)olyg- 
onal, not in definitely arranged lines, 0.2 to 0.25 mm. across, 
fifteen or sixteen in live mm., slightly larger on the monticules 
where they are 0.20 to 0.28 mm. in diameter. Interspaces aver- 
age 0.07 mm. in widtli. Zcv^ecia short, about one mm. long, 
expand rapidly from their inception, at first procumbent, and 
then with an abrupt l)end, pass directly to the surface; walls 
al)out ecpud in thickness throughout their length, containing 
many small closely placed acanthopores; large acanthopores 
also fairly numerous, occurring at the so-called cell angles and 
irregularly placed along the walls between the angles; they 
may project from the surface of the zoarium as spines. Meso- 
pores small, few in number, subcircular in section. Dia- 
phragms usually absent. 

Rogei*s did not study the internal characters of this species, 
yet his conclusions were correct, to be based, as they were, on 
the surface charac*tei*s. "This species is very similar to S. 
ohioensis Foei*ste. The acanthopores are more numerous and 
there is a greatei* contrast between the large and small acan- 
thopcn-es. There are six instead of ten apertures in a space of 
two nun.'' The writer is of the opinion that the species named 
are quite dissimilar. In addition to the differences enum- 
erated, it should be noted that the zooe(*ial walls in this species 
are not moniliform, but are distinctly so in that species. Speci- 
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mens collected in this state and thought to be identical with 
typical specimens are not very distinct from tlie incrnsting 
form and basal porti(ms of Rhombopora lepidodendroides Meek 
identified by the writer. TJie main difference is found in the 
number and disposition of the large acanthopores. 

Occurrence — Coal Measures: Malvern, Osage county, Kan- 
sas; Southbend, liOuisville, and La Platte, Nebraska. Oidy a 
few specimens have been secured in this state. 

Stenopora tuberculata (ProiU) 
PL. IV. Fig. 6. 

1859. Flustra tuberculata Prout, Trans. St. Louis Acad. Sci., 
1, p. 447, pi. XVII, 3-3f. 

1860. Cyclopora polymorpha Prout, Trans. St. Louis Acad. 
Sci., I, 1). 578. 

1866. Cyclopora polymorpha Prout, (leol. vSurv. 111., II, p. 

421, pi. XXI, 5-5b. 
1894. Stenopora tubercuhita, Keyes, Missouri (leoI. Surv., 

V, p. 15. 
1900. Stenopora tuberculata (Prout), Nickles and Bassler, Bull. 

173, U. S. O. S., p. 411. 
1903. Stenopora tuberculata (Prout), Barbour, Nebr. Geol. 
Surv., 1, p. 128. 

Nebraska specimens represent a variety with the folh^wing 
characters: Cell apertures rhomboidal, rarely subcircular, 
arranged in quite definite series or lines, 0.21 to 0.25 mm. in 
diameter, fifteen occurring in five mm. Interspaces 0.05 to 
0.07 mm. wide. Large acanthopores extend fi'om the angles of 
the cells as prominent spines. 

The apertures liave a more linear arrangement; walls are 
thicker, and the acanth()])ores more prominent than in typical 
specimens of the species. This variety is quite closely related 
to S. cestriensis Ulrich. 

Occurrence — Wai'saw group: Bennett's station, Missouri 
l^Prout). St. Louis group: Several localities. Chester group: 
Pope county (Prout) and Chester, Illinois; Grayson Springs 
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and Sloan's Valley, Kentucky. Coal Measures: Southbend, 
Nebraska, by a single well preserved specimen. 

Stenopora heteropora Condra 
PL. IV, Figs. 7, 8. 

1902. Stenopora heteropora Condra, Anier. CJeoI., XXX, No. 6, 
pp. 340, 341, pi. XX, 1, 2. 

1903. Stenopora heteropora Condra, Barbonr, Nebr. Geol. 
Snrv., I, p. 128. 

Zoarinni massive or incrusting; surface with clustei's of ele- 
vated apertures larger than the average; clusters 1.5 mm. across, 
four or five mm. apart. Apertures polygonal or rhomboidal, 
more or less in series about the clusters, 0.24 to 0.4 mm. across, 
average 0.26 to 0.3 mm., fourteen or fifteen in five nun. Inter- 
S])aces thin, 0.05 to 0.06 nun. wide. Zooecia about three mm. 
long; at first horizontal, and then \vith a ({uick curve, they pass 
direct to the surface; tubes polygonal, average diameter 0.27 
nun., walls thin, usually not more tlian 0.02 mm. thick; near 
tiie surface they increase in thi(*kness equal to that of the inter- 
spaces. Diaphragms thin, five to eight in each tube, about 0.26 
nun. apart in the straight portion of each tube. Acanthopores 
few, of medium size, located at the cell angles. The line of 
division l)etween adjacent zooecia is quite ])lain. The writer 
knows of no species of the genus more closely related to the 
geinis Anisotrypa. 

The nearest related species is S. nidis Ulrich from which this 
diiTei*s mainly in zoarial form. The zoariiun of that species con- 
sists of hollow, irregular branches, while this is incrusting 
or massive. The walls, in section, resemble those of S. ces- 
triensis I'lrich, but show smaller acanthopores and plainer divis- 
ional lines l)etween the adjacent zooecia. The main points of 
specific importance are to be found in the varying sizes of the 
zooecial apertures and in the form of the zoarium. Type speci- 
men No. 21-3-00 in the .Morrill Collection in the museum of the 
University of Nebraska, I^incoln, Nebraska. 

Occurrence — Coal Pleasures: Southbend, Nebraska. 
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Stenopora distaiis Coiidrn 
PL. V, Figs. 6-9. 

1902. Stenopora distans (V)n(lra, Ainer. (Jool., XXX, No. (!, |). 
341, pi. XX, :)-;j. 

190o. Stenopora distans (-oiidra, Barbour. N(»l)r. (Jeol. Siirv., 
I, p. 128. 

Zoariuni an expanded crust, cousistin^ of a sin<j:le layer of 
zooecia, supported l)ya wrinkled ej)ithe('a; tliickness 2to.S nun.; 
width variable, average al)out ?t em.; surface spinulose when not 
worn, with low monticules or smooth. AjxMtun^s sulx'ircular, 
not in regular lines, unequal in size, averaging 0.2,1 mm. in diam- 
eter, (ifte^en or sixteen in 5 mm. Intei-spac(*s thick, with rounded 
surface, un(»qual in wi<ltli, sometim(»s 0.1;") nnn. or mon* wide. 
Zo(H»cia 2 to .*) nnn. long, (piite straight throughoiit the entire 
length; walls ([uite thick throughout the ItMigth of each tube, 
not ])lainly moniliform; zooecial tub(»s subcinudar in s(H*tion, of 
une([ual diametei*s, varying from O.K) to ().2S nun. Large 
acantho]>ores occurring at some of the cell angles an* 0.1 to 0.12 
mm. in diameter, n^gular in form, circular in section, and 
slightly more than half as nuuKM'ous as the zooecia; snudl and 
l(»ss regular acanthoj)ores, O.Oo to O.Oo nnn. in diauK^ttT, occur in 
the walls between the large acanthopores; the nund)er varies 
from about K) to Jo smroundi ng each zoo(M*ium. Diaphragms 
thin, three to seven in each tube, irregularly disposed, ileso- 
])ores small, irregular in scH'tion, one-third to one-half as inimer- 
ous as the zooecia. 

To a limited extent, this species resend)les S. s])inulosa Rc^i^ers, 
in having similar though larger and less numerous large acan- 
thopores which are not disposed as they are in that species. 
Related to S. signata ririch, but differs mainly in form. The 
wide interspac(»s and the varying sizes of the zooecia serve as the 
main sjjecific charactei*s. The diajdiragms are also of use in 
se|)arating it from related species. Recently an irregular 
ramose form was found at SouthlxMid. It is about the size of 
the old growth of R. lei)idodendroides, but can IxMlistinguished 
by the luunber of diaj)hragms and other characters observed in 
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the iucrusting fonn. Ty|)e specimen No. 11-10-00 in the Mor- 
rill Collection in the niuseuin of the Univei-sitv of Nebraska, 
Lincoln, Nebraska. 

Occurrence — Coal Measures: Louisville, Southbend, and 
La Platte, Nebraska. 

Stenopora carbonaria ( Worthen) 
PL. IV, Figs. 9-13. 

1875. Chaetetes (?) (•arl)()naria Worthen, Geol. Surv. 111., VI, 

p. S^f), ])1. XXXII. 5. 
1887. Stenopora carbonaria, Foei*ste, Bull. Sci. Lab., Denison 

Univ., 11, ]). 8r>; ibid.. Til, 1888, pi. VIII, 13a-c. 
1890. 8tono|)()ra carbonaria, IJlrich, Geol. Surv. HI., VIII, p. 

415, pi. LXXIII, 8, 8a. 
1000. Steno])()ra carbonaria (Worthen), Nickles and Bassler, 

Bull. r. S. (1. S., p. 40!). 
1901. Steno|)ora <*arb()narra, Rogers, Kans. Tniv. Quar., IX, 

No. 4, PI). 2:59, 240, 245. 
1908. Stenopora carbonaria (Worthen), Barbour, Nebr. Cleol. 

Surv., I, p. 128. 
Worthen was in doubt about the systematic position of this 
species, and placed it under the polypi; his (lescri])tion was 
meagre. Foei*ste added more definitenessto the description and 
placed the speci(»s with its proper genus. Later, E. (). Ulrich 
gave the following description: **Zoarium ramose, consisting 
of subcylindrical branches, varying in diameter from 10 to 15 
mm. Surface smooth, not exhibiting groups of cells marked 
by differing from the average size. Zooecial apertures angular 
and subcircular, with either thick or thin intei*spaces, about ten 
or eleven in 3 nun. Walls of zooecial tubes moniliform in the 
cortical region, the swellings irregular, often merging into each 
other, at other times separated by a thin interval, twelve to four- 
teen in 2 mm. Thin, centrally perforated diaphragms devel- 
oped in the mature z(K)ecia and about a tube's diameter apart; 
none were observed in the axial region. Mesopores almost 
wanting. Acanthopores large, fairly numerous. The divisional 

4 
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lines l)ot\v(MMi the tliirktMied ])()rti()ii of tlie walls of the zooecia 
is marked bv a series of iniimte dark s|K)ts.'' T\\r above 
deserij)tion rovers typical forms of the s|)eeies. ririeh has also 
added two varieties. 

Vow speciiiKMis hav(* been eoll(H-t(Ml in Nebraska. Professor 
Erwin II. B.irbonr s:M'ure 1 the first at S.mthbend, LSilO. It is 
a evlindrieal branch, 8 nnn. in diamet(M*, havin*; subcircniar 
ap(M*tnres i).'2r) nnn. across, with s(»venteen occnrrin*^ in il nun. 

OccnrriMice -C/oal Measnres: (^is(\vville, and Peoria, Illinois; 
[iickin^u ci^nnty, Ojiio; Lawrence, Kansas; SonthluMid, and 
Lonisvill(% N(»l)raska. 

Steiiopora carboiiaria-coiit'erta ririch 
Vl. IV, Fius. 14, 1.'). 

l«Sl)(). St(Miopora carbonaria var. confiMta Idricli, (I(M)I, Snrv. 

111., VIII, p. 4-l(>, pi. LXXIII, 1), Da. 
IIMIO. Sten<)|)ora carbonaria-i-onferta Tlrich, \ickl(»s and 

Hassler, Hnll. Ill) I'. S. (i. S., p. 4011. 
IIMK). Steiiopora carbonaria-conferta I'Irich, l)aibonr, \(4)r. 
( iiM)l. Snrv., I, |). 1-(S. 

''This varietv has the Ix^ids of tlie inonilifonn walls more 
clos(dy M»t, there bi^iiiir in tlit^ i)erii)li(M'al r(\Lrion ten or eleven in 
J mm. The moniliform character of the walls is mort* pro- 
ikjuhcimI in this varietv than in aiiv otiier form of the ucnns 
known to nn\ except S. ohioensis l''oersti\ ' 

As yet, only one e;(K)d speciiiKMi has Ixmmi found in the state; 
it was seciired at SonthlxMid, bv Professor Mrwin If. Ikirbonr, 
1<S<M). 

( )ceiiir(Mice (\)al .Measures: Cas(^vviil(», Illinois; South- 
bend, Xebraska. 

Steiiopora (?) polyspiiio.sa ( 1*kovisional) Contlni 
Tl. V, Fkjs. l-.'): l»L. VI, Fkj. 1 

11)0-. Si(Miopora (y) polyspinosa ("Provisional) Coinlra, Amei". 

Ceol., XXX, No. (';, pp. :\Ui :UI, :Ui>, pl.XX,()-lo. 
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190*^. vStenopora (?) polys|)inosa (Provisional) Coiulra, Barbour, 
Nebr. Geol. Siirv., I, ]). 128, pi. V, 7. 

Zoarimii recently found in tlie inerusting form (PI. V, lig. 7), 
usually ramose, consisting of subcylindrical l)ranclies 4 or 
5 mm. in diameter. Bifurcations far apart, with variable 
angles, usually small. Surface smooth except for numerous 
small and a few large acanthopores which project on the inter- 
spaces as low, blunt spines; the former give the surface a 
papillose a|)|)earance. Jnters])aces thin when ])erfectly pre- 
served, thickened where worn, average width 0.07 or 0.08 mm. 
Zooecial apertures subcircular to polygonal, generally ])olygonaI, 
not in regular series, 0.25 to 0.30 nun. in diameter, thirt(^en or 
fourteen in 5 mm. Zooecia quite long, vertical in the axial 
region, curving gradually to the cortical jjortion and then passing 
in nearly straight lines to the surface. Walls in the innnature por- 
tion thin, polygonal, 0.02 mm. thick, thi(*kened, finely laminated 
and not moniliform in the thin, cortical re^gion. Small acantho- 
pores O.OJ: to 0.07 mm. in diameter, averaging larger and more 
numerous than in ty|)ical H. le|)idodendr()ides Meek. A few 
large ai'antho|)ores occur at some cell angles. Zooecial cavities 
al)out ecpud in diameter throughout, slightly smaller in the cor- 
tical region. Diaphragms few in nund)er, about one lor each 
zooccium, usually placed at the inner border of the mature 
region of eiwh tube. Mesopores small, irregular in form, al)oui 
one-fourth as numerous as the zooecia. 

The writer is in doubt about the systematic position of this 
provisional s])ecies. It may eventually be placed with either of 
the genera Uhond)o|)ora, Stenopora or Batostomella. When 
some one either cond)ines or establishes the limits of these 
gen(u*a, which in some r(*s|)ects are not very dissimilar, it can 
be correctly |)laced if it jn'oves a valid s[)ecies. Si^veial speci- 
mens were collected; they may l)e a species of Rhombo- 
pora related to P. crassa and P. lepidodendroides. Further, 
they may |)rove to be a peculiar form of an old growth of 
the latter. Ph(nnbo|)ora crassa Ulrich has a thicker coitical 
region, no large acantlio|)ores and the zooecia arc not as long 
and a[)|)ear less vertical in the axial regicjn. There are not 
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enough large acanthopores in the iDrovisional form to place it 
with It. lepidodendroides Meek; also, other cliaractei's eimni- 
erated make them dissimilar. Stenopora spissa Rogei's seems 
to closely resemble the species just named. The apertures are 
not like those of most species of BatostomelUi, but the walls, 
mesopores, and small acantho|)ores resemble to a degree the 
same in that genus. Distinguished from B. leia by the larger 
apertures of a different form, and by the somewhat thicker 
mature region. The specimens seem to lit better with Steno- 
pora than Avith either of tlie other genera. 

The incrusting form was found at Bennett, Nebraska. Type 
specimen No. 4-18-3-91) in the Morrill Collection in the museum 
of the University of Nel)raska, Lincoln, Nebraska. 

Occurrence — Coal Measures: vSouthbend, La Platte, Ben- 
nett, and Tablerock, Nebraska. 

SuBORDKR CRYPTOSTOMATA Vinr 

**Zooecia short, i)yrif(n'm to ol)long, ([uadrate or hexagonal, 
sometimes tul)ular; orifice anterior, usually circular; the u|)per 
or front side of the zooecium strengthened by a calcareous 
deposit, solid or vesicular in nature, which as it proceeds, leav(»s 
an opening above the orifice, thus producing a shaft or vestibule, 
which may l)e crossed by diaphragms or hemise])ta." Repre- 
sented in the Coal Measures of the state by four families: Fen- 
estellidae King, Acanthocladiidae Zittel, Cystodictyonidae 
Ulrich, and Rhabdomes(.)ntidae Vine. 

Fenestellidae Ifhit/ 

"Zoarium a reticulated exi)ansii)n, celluliferous on one side 
only, composed of rigid branches, united by regular non-j)or- 
iferous bars (dissepiments), or branches may be sinuous and 
anastomose at regular intervals, or may remain free; zooecia 
oblong, (puidrate, or hexagonal in outline, embe<lded in a cal- 
careous crust which is minutely porous, es[)ecially on the non- 
celluliferous side; orifice anterior, semielliptical, truncated 
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behind; apertures rounded, with peristome and closed at times 
by a centrally perforated closure; a superior hemiseptnm gen- 
erally present, an inferior one less frequently." The family is 
well represented in the state by three genera: Fenestella Lons- 
dale, Polypora McCoy, and Thamniscus King. 

Fenestella Lonsdale 

1839. Fenestella Lonsdale, Murchison's Silurian System, p. 677. 

For a long and complete bibliography, see Nickles and Sass- 
ier, Bull. 173, U. S. G. S., pp. 244, 245, 1900. 

"Zoarium flabellate or funnel-shaped, celluliferous on the 
inner side; branches generally straight, sometimes flexuous, 
connected at regular intervals by dissepiments; apertures in 
two rows, separated by a plain or tuberculated median keel." 
This is tlie best represented genus found in the Coal Measures 
of America. Two species, F. cyclofeiiestrata and F. polypo- 
roides, closely resemble the Polyporae in that three ranges of 
zooecia may occur on the branches below a bifurcation. How- 
ever, the writer believes that sucli intermediate foiins should 
not be placed under the genus Flabelliporina recently proposed 
by Simpson. Fenestella and Polypora are very closely related 
genera, and all of their species may yet be placed under the fii*st 
name. The following Feiiestellae occur in the state: F. 
mimica Ulrich, F. limbata Foei*ste, F. tenax Ulrich (?), F. 
cyclofenestrata Condra, F. spinulosa Condra, F. perelegans 
(Meek), F. conradi Ulrich, F. conradi-compactilis Condra, F. 
parvipora Condra, F. subrudis Condra, F. gracilis Condra, F. 
kansanensis Rogers, F. polyporoides Condra, and Y. binodata 
Condra. 

F. mimica and F. limbata, as found here, are very similar; 
they do not seem to represent distinct species. It does not 
seem best to give a new name to the Coal Measure representa- 
tives of these closely related species. Two specimens doubt- 
fully referred to F. missouriensis Rogers were collected. 

Accepted Genotype: F. plebeja McCoy. Range, Ordovician- 
Permian. 
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Feiiestella luimiea Vlrkh 



PL. VII I, Fig. 1. 



1890. 



190(J. 



l()o:5. 



Konostclla iniinica riricli, (Jeol. Siirv. III., VllI, j). il52, 

1)1. LII, 7, 7a. 

Foiiestella luimic-a riricli, Nicklesaiul IJussler, Bull. 17o, 

I'. S. (I. S., p. 2;");*). 

Fonestella iniiuica riric-li, liarbonr, Ncl)r. (leol. Surv., 

1, [). 127. 
Zoariinii as shown hy iii('()inj)lete specinioiis found in 
N('l)raska, a small foliar ex|)ansi()n. 

Branclios straight, with IVw hifurcations, small, varvinti: from 
O.li) to().25 mm. in width, with twelve to fourteen, usually twelve 
or thirteen, in 5 mm. ''Carina, a very faint hut little j^rojecting 
line, hearin^r a row of small s])ines 0.12 mm. a|)art.'' Dissepi- 
ments (UK^-third as wide as the hranehes, de|)r(»ss(Ml on the 
ohverse, exj^anded terminally, not much depresse<l on the 
revei*se faee. Kenestrules sulxpiadrangular, strongly concave^ 
at the si(l(»s, ().,'>;") mm. long hy 0.2 mm. wide, ahout twelve* in ') 
linn. Zooeeia in two alternating ranges; the arrangiMuent is such 
that one aperture occurs at tiie c\u\ of each dissc^piuKMit with 
another midway hetween or at the side of the feni^strule. Aper- 
tures rarelv mon* than two to each fcnestrule, infrtMiuentlv three, 
ahout their own diameter a|)art, large, circular, with(piite piom- 
inent peristomes, twenty-four to tw<*nty-(ive in ;1 mm. 

This sjjecies is ndated to K. tenax I Irich, hut has laig(M- 
apertures, and, in typii-al sj)ecimens, nc^ keel. V. s|)inulosa 
Condra is coars<»r and has fewiM* zooeeia. F. Tunhata Focrste, 
found in this stat(\ is verv closelv relate(l. 

()ccurrence — (.\)al Ah^asures: Seville, Illinois; Louis\ille, 
Bennett, Plattsniouth, and Uoca, Xehi-aska. 

A few otluM* siKM-iniens from Itoca and i5(Minett are for the 
])r(*sent placed \w\\\ They have slend(M" branches, 0.21 nun. in 
(liame1(M*, with liftecm in o mm. The carina is thin, seeminglv 
without sj>in(^s. Dissepiments thin; fenestrules a little narrower 
than in typical spc^cimens of the species. There are ahout 
tAV(Mity-(*ight zoocH'ia in 5 mm., with two or thre<», in each scries, 
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to the f(Miestrule. Tlieso spec'inieiis, it appoiirs, slioulil be classed 
liere rather than with F. teiiax Ulricli, yet tliey represent some of 
the characters of eacli species. The aj)ertnres resenibh^ the same 
of F. mi mica rather than F. tenax. 

FeneHtella liiiibata Fftersie 
PL. VIII, Figs. 2, 3. 

18(S7. Fenest(*^lhi limhatus Foerste, Jiull. 8ci. Lab. Denison 

Fniv., II, p. 8:5, 1)1. VI[, J0a-(1. 
11)00. Fen(»stella limbata (Foerste), Nickles and liassler, Hnll. 

17;], i:. S. ({. S., p. 254. 
1901. Fenestella limbata, Ro/^ers, Kans. (Tniv. Qnar., IX, No. 

1, pp. 240, 245. 
VM)?}, Fenestella lind)ata Foerste^ liarbonr, Nebr. (Jeol. Snrv., 

l,p. 127. 
Nebraska spcn-imens referred to this s|)ecies, are little more 
than a varietv of F. niimica. Thev do not tAM)icallv represent 

• • •111 

the sj)ecies, and may be described as follows: Zoarinm, a reti- 
cnlate expansion of medinm size. Branches ri,iri<l, cylin- 
drical, 0.2.*5 to 0.25 mm. wide, twelve to fonrteen in 5 mm.; 
bifn real ions 0.5 to 1 cm. apart, with acnte an.Lrles; reverse face 
promin(»ntly striated, striae more parallel than with F. elevati- 
pora ririch. The obverse face has a strai^^ht and definite 
carina, not mnch elevated, 0.4 to 0.0 mm. across, with a row of 
small snbconical spines i)laced abont 0.21 mm. apart; nodes as 
wide as the* k(U'l. 

l)iss(*j)imcnts, on the reverse, strai^uht, cylin(b-ical, and only 
faintly cx|)ande<| tcM-minally, not (jnite on a level with and one- 
third to oiK^-half as wid(^ as the branclu^s; on the i)pposit(* face, 
depress(Ml, abont c([nal in siz(\ and, at times, striated. Fenes- 
trnles rectan^nlar on the reverse, 0.:> to 0..*)4 i im. long by 0.15 
to 0.18 mm. wide; the form, in Nei)raska si)ecimens, is more 
nearly a rectangle than with either V. tenax or F. mimica; on the 
obverse face tli(»v are abont twice* as lontx as wi(k\ modilied bv the 
slightly expanded dissepiments and zooecial ai)ertnres, 0.28 to 
i),?u\ mm. long, and 0.14 to 0.18 nnn. wide. 
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Zooecia in two regularly alternating ranges, with two and 
sometimes three in each row to the fenestrule. Apertures large, 
about their own diameter apart including the peristome, sub- 
circular or pyriform, with well-defined and elevated complete 
or incomplete peristome which may not completely encircle the 
aperture below, project into the fenestrule, 0.07 by 0.09 mm. 
across, 0.11 by 0.14 mm. across with the peristome, twenty-three 
to twenty-five in 5 mm. Nebraska specimens seem to be more 
delicate than were those descril)ed hv Foerste. 

Specimens found in Nebraska closely resemble F. tenax 
Ulrich, and F. mimica Ulricli. Tlie revei*se face is most 
like F. tenax, but can be distinguished by the less elliptical 
fenestrules. On the obverse face, the apertures are larger and 
of a different character; tlie carina is not so wide. Tlie cariiui, 
slightly encroaching apertures, and prominent striae, serve to 
separate the species from typical F. mimica Ulrich. F. cyclo- 
fenestrata Condra is quite distinct. 

Occurrence — Coal Measures: Flint Ridge, (Jhio; Bennett, 
Nebiaska. 

Fenestella tenax I'lndi (V) 
PL. VIII, Fig. 4. 

1888. Fenestella te»nax Ulrich, Bull. Donison I'niv., IV, p. 71. 

1890. Fenestella tenax Ulrich, (ieol. Surv. 111., VlII, p. 516, 
pi. LI, 2-lV. 

1891. Fenestella tenax, Keyes, Missouri (rcol. Surv., V, p. 24. 
19(M.). Fenestella tenax Ulrich, Nickles an<l IJassler, Bull. 173, 

U. S. G. S., p. i>6:5. 
]90o. Fenestella tenax Ulrich {?), Barbour, Nehr. (Jeol. Surv., 
1, p. 127. 

Zoarium a delicate foliar expansion. **Branches slender, 
bifurcating at distant intervals, from 0.2 to 0.»? mm. (the latter 
just l)(»Foi-e hifurcating) wide. Dissepiments thin, rounded, one- 
fourth to one-third as large as the branches. PVuiestrules Inng, 
oval, 0.*» louiT and i).12 wi(h', indenti^d once on each side when 
l)erf(H-t. Carina strong, elevated with declining sid(»s, bearing 
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traces of numerous small spines. Zooecia in two ranges, with 
piistulose mouths. Apertures circular, small, more than their 
own diameter apart, usually situated, one opposite the end of 
each dissepiment and one opposite the middle of each fenestrule. 
On the revei'se, the branc^hes show obscure striation and granu- 
lation, the dissepiments are thin, on a plane with the branches 
or a little depressed below them, wider and more rectangular 
than on the obverse." 

Specimens from the Warsaw beds have fourteen or fifteen 
branches, fourteen and one-half or fifteen fenestrules, and 
twenty-nine or tliirty zooecia in 5 mm. Chester group forms 
have about as many branches and fenestrules and twentv-seven 
or twentv-eiiifht zooecia in 5 mm; also another variety has 
about twelve fenestrules and twenty-four or twenty-five zooecia 
in 5 mm. IVrhaps no specimen collected in this state is typical. 
These specimens represent a coai^se variety with the following 
description and might be classed as a variety of F. cyclofene- 
strata. 

Branchos straight or irregular in extent, quite plainly 
striated on the revei-se, with twelve or thirteen in 5 mm.; dis- 
sepiments strong. Carina stcmger than in tyj)ical specimens, 
bearing few spines. Fenestrules ellij)tical on the reverse. Zooe- 
cia not regularly placed at the ends of dissepiments, with about 
twentv-three or twentv-four in 5 nun. Apertures of medium 
size; peristome sometimes fairly well developed. 

OccurrcMice — rndisj)uted specimens occur — "Wai*saw: War- 
saw and Monroe* county, Illinois; Chester: Chester and Kas- 
kaskia, Illinois; Sloan's Vallev, Kentucky. Waverlv: Cuva- 
hoga county, Ohio." 

Nebraska specim.Mis — Coal Measures: Ashland, Southbend, 
f\ills City, Bennett, and Nehawka, Nebraska. 

Feiie8tella eycloleiiestrata Condra 
PL. IX, Fios 1.5. 

ld()2. bVnestella cyclofenestrata Condra, Anier. Geol., XXX, 
No. 6, pp. :i[2, ;54:5, pi. XXI, Ui. 
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IOO'k FeMiestella cvclofeiiostnita Coinlra, Harhour, Xel)r. (leol. 
Surv., J, p. 127. 

Zoariiiiu a reticulate expansion apparently of lai'.Lre siz(»; of a 
number of inroni|)let(* /oaria e illeeted, (\ieli is ov(»r 4 em. across. 
Branches straight or slightly llexuous, a\'(M*age width <).2."i mm., 
twelve* to fourteen in ;1 nnn., O./Vl mm. wi(l<^ immediattdy helow 
bifurcations, which are far apart and with vtM*y acute angles; 
reverse face evenlv and slowlv I'ounded, smooth or faintlv stri- 
ated; the t»l)verse shows a broa<l, evfMdv elevated ai*ea 0.07 to 
0.1 mm. across; spines not observe(| to be ])r(*s(Mit. Krerpiently 
the an»a is more elevated and appears as a broad carina. Dissepi- 
ments on the rev(»rse fae(», as wide as long, over on(*-half as wide 
as tlu^ branches, on a lev(d with the latter, much expanih^l ter- 
minally; disse|)iments not much depn*ss<M| ancl strong on the 
obverse; tliey and the brancln^s slop(» eveidy to \\]r f(Miestruh^s. 
Fenestrules on the i*(*verse, circular or subcircular. modified bv 
the terminally exj)an<l(Ml diss(»pim(Mits, av(M*agc 0.2 nnn. long, 
a litth* longer and h^ss wid(» on the opposite face, with about 
twelve in il nun. 

Zooecia in two regularly alternating rangt^s lat tim(»s thr(*(» foi- 
a slioi't distance below a bifui'cation '. The two ranges are 
widely s(»parat<Nl by tin* broad area. Apertiii*(*s, circnlai* or sub- 
circular, usually two, rai'cly three in each row to the feni^strule, 
0.0(S nnn. across, 0.12 nnn. across inclu<ling the j)(Mistonie, witii 
the peristome slightly less than tiieii' own diameter aj)art, 
tw(Mitv-four in ;") mm. 

'rhes(» specimens are not apt to be confused with any of tin* 
d(^sci-ibed species. The revei'se fac(* resembh^s. to a detrivc, that 
of F. conradi flrich, but has smaller proportions and no p(M*fo- 
rateil nodes. I'ln^ circulai* to subcircular fenestrules, wide area 
or cai'ina, and rather i-obust appearance sei've to distinguish the 
sjXM'inuMis from related speciivs; souk* authoi's would classify 
tluMu with the ijfeinis Polvpnra. The name is sui^LTested bv th(* 
circular lenestrules of the j-everse face. I'ype specimens No. 
12-7-01 in the AFoi'rill (^)llection in tlu^ museum of the TnivtM-s- 
itv of X(»braska, Iiinc()ln, Nebraska. 

nccurrcMice — (\>al Measui'es: Menui^tt, Xebi'aska. (^uitc* 
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plentifully represouted at that locality, heiri^ found in a tliin 
layer of impure limestone, in the creek bed, about two miles 
below town. 

Peuestella spioulosa Omdra 
Pl. X, Fios. 1-5. 

1902. Fenestella spinulosa (^mdra, Amer. (ieol., XXX, No. 0, 

|)|). :'>4:3, :U4, pi. XXI, 4-f). 

19()o. Kenestella spinulosa Condra, Barbour, Nebr. (ieol. Surv., 
1, p. 127. 

Zoarium a large fan-shaped expansion, commonly found 
imperfect, but well preserved. One complete abnormal zoarium, 
resembling Ptilopora in mode of growth, is -1 cm. high by o cm. 
wide. The main branches, ().2S to 0.') mm. in width, give rise, 
from th(Mr sides at verv acute angles, to smaller branches 
0.2 to 0.25 mm. wide. Bi*anches of normal zoaria, on the 
reverse, straight, cylindrical, faintly sti-iated or granulosc, 0.2 
to .28 mm. wide, varying with condition of growth and ])lace 
in zoarium, usually mon^ than their own diameter ai)art, farthest 
apart in the pcu'iphery, from eight, to ten in 5 mm. Carina quite 
well elevate 1, b:\iring a row of prominent conical spines. Spines 
disposed so that one occurs near the end (jf each dissepiment with 
another between, average 0.2.V mm. apai't from apex to apex, 
0.07 toO.l mm. in diauK^ter at thc^ir bases, much largcu* and 
obscure the a))ertures in old gi'owth. 

Dissc^piments on the reverse^ straight, cylindrical, ex|)anded 
veiy little termiiudly, not much ([(^pressed, avei*age width one- 
thinl that of the branches; depn^ssiMl ou tin* obvtu'se face. 
Fenestrules short-rectangular to rcctangidar, vary in size, O.o,! 
to 0. If) nun. long, 0.25 to O.-'^jo nun. wid(\ nin(^ or ten in 5 mm.; 
less reiTular in form on the ohverse and onlv sliixhtlv modilied 
by zoo(H-ial apei'tures. 

Zooecia small, in two alternating ranges. Apertures subcir- 
cular in form, nearly two diameters apart, two in each range to 
the fenestrule, ]iinet(MUi or twenty in 5 nun.; peristomes faint, 
in some specinuuis pustuliform, |U'oject little into the fenestrule. 
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There are two fonns of growth. One of which has strong 
brandies (about their own diameter apart\ stout dissepiments, 
and rectangular fenestrules; the otlier form is more lax in 
growth, having wider fenestrules, as well as thinner branches 
and dissepiments. Specimens belonging to the last named form 
were at first classified as V. sevillensis Ulrich on account of 
character's of the revei-se face. As soon as the obverse w^as 
seen, tliey were correctly placed. F. perelegans (Meek), an 
associated species, resembles F. spinulosa in general measure- 
ments, but has very thin, depressed dissepiments on the reverse; 
the obvei*se faces are quite dissimilar. 

The distinguishing characters are the large spines on a defi- 
nite carina, and the small zooecia. Type specimens. No. 10-8-7-00 
and 4-7-4-00 in the Morrill Collection in the museum of the 
Univei*sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Roca, and Dawson, Nebraska. 
This is a common fossil in the Warner quarry one mile north 
of Roca, where it is found in impure limestone. 

Fenestella perelegans ( Meek ) 
r*i.. VllI, Flos. 5, i\. 

1872. Feuestella perelcfxans Meek, Pal. P^asteru Nebraska, p. 

li"5»5, i>l. VII, .*), o(l, (proposed under F. Shunuij-di Prout.) 
1885. Feuestella j>er(^le>xaiis, Waageu and Pichl, Pal. ludica, 

Ser. XIII, p. 777, pi. LXXXVll, l-l]. 
1894. Feuestella shuniardi (not of Prout}, Keyes, ilissouri 

Cieol. Siirv., V, p. l>4, pi. XXXIV, 2a-b. 
1890. bVnestella shumardi (not of Proiit), Smith, Proc. Amer. 

Phil. Soc, XXXV, p. 237. 

1900. Feuestella |)erelegaiis (Meek), Nicklos and Bassler, Bull. 
17:?, U. S. CI. S., p. 258. 

1901. F(Miestella pen»l(»;Li:ans, R')gers, Kans. Univ. (^uar., IX, 
No. I, i)p. 2:W, 24:], 215. 

190:i. Feuestella j»erele<^aiis (Meek), Barbour, Nebr. (ieol. Surv., 
I, p. 127. 
This s])ecies was rei)orted by Meek, 1872, under the name of 
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F. shiimardi Prout, but as provisionally new for whicli the name 
F. perelegans was proposed in the event the specimens proved 
not identical witli Prout's species. Since the time of Prout and 
Meek, the careful studies of Ulrich, Ifall, Foei-ste, and others, 
have made it possible to give more accurate speciiic determina- 
tions of the fenestelloids than was possible for those earlier and 
carefid workers. However, this is not a strong s])ecies. 

As yet only a few good specimens have been collected l)y me 
in the state. Thev show the reverse face and are the basis for 
a part of the following (lescrij)tion: Zoarium a regular foliar 
expansion of large size, subcircular in form. Branches straight, 
about equal in size, cylindrical, with longitudinal striae, 
about their own diameter apart, spreading very little at 
bifurcations, 0.2o mm. wide, witli nine or ten in 5 mm. Dis- 
sepiments thin, 0.07 nun. wide, straight, with very little ter- 
minal expansion, nmch depressed. Fenestrules oblong aver- 
aging 0.38 to O.-l nun. long and O.io mm. wide, nine or ten in 
5 mm. 

**Poriferous side with mesial carina, ai)i)arently sometimes 
bearing minute projecting points, and on each side of the angle, 
about two and sometimes three com|^aratively large pores, gen- 
erally arranged so tliere is one at each end of eai.-h dissepiment,^ 
and another betwtnui these, op|)osite each side of each fenes- 
trule." Worn portions of the zoarium show nineteen large 
zooecia in 5 nun. 

Occurrence — Coal Measures: Nebraska City, and Roca, 
Nebraska; '*Poteau A[ountain, Indian Territory." (Smith.) 

Feuestella coiiradi Ulrich 
PL. VIII, Figs. 7-10. 

1890. Fenestella conradi Ulrich, Geol. Surv. of 111., VIII, p. 

053, ])1. LII, 8, 8a. 
1900. Fenestella conradi Ulrich, Nickles and Bassler, Bull. 173, 

' U. S. (i. S., p. 249. 
1902. Fenestella (?) Condra, Amer. Geo!., Dec, No. pp. 348, 

349, pi. XXI, 3-5. 
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li)0']. Fenestella conradi riricli, liarhour, Nehr. (let)l. Surv., 
J, p. 127. 

Zoariuni an uiidiilatiii.u: foliar expansion. C'onij)let(' zoaria 
4 or cm. lii^li. ilost sj)ecini(Mis collected in Xohraska are 
fragnientarv. Branches strong, more or less rongliened on both 
faces, straight, broad on the obverse, n.o.l to O.l mm. \vid(% 
ten and one-half in /> mm. Some voiniLT forms show branches 
less than O.o mm. \vid(\ with ten <»r eleven in ;"> nnn. 

Carina wide, ronnd(Ml, not vei'v hi^h. The antlior of the 
species gave the following: "Carina itself not mncii ehnated, 
bnt the ratluM- closidy arranged comj)r(*ssed spines which it 
bears are very strong and exceptionally promintMit when perieet." 

Dissepiments about as bi-oad as tlu^ l)ranclies and exj)an(led 
terminally on the revei-s(\ Hi*anches and dissepiments ai)out 
(Mpial in size and form, and on a level on the reverse face, where 
both niav show shoulder or knoll-lik(^ elevations. Vouni^er 
sp(»eimens liav(* less wide diss(»piments. "A small nod(», perfo 
rated at its sununit, often occupies the center of the branch at a 
point midway between the four adjactMit fenest rules." 

Ken(*struh^s on the revei'sc, subcircular in foiin, vai'v in size 
with the condition of gmwtli, 0.2 to 0.1 nun. across, with eight to 
nin<* in il mm.; subelliptical on the obvcr^', b(^ingn.;» to ()..*).") nun. 
loULT bv 0. 1.") nmi. wide. 

ZooiM'ia in two not very regulai'ly clisposed ranges. Ap(U- 
tures circular, with two or three, usuallv two, in each serii^s to 
th(^ fenestrule, and twentv to twentv-three in .") nnn. Vcv'i- 
stom(» poorly dev(do])ed. 

Occurrence —(V)al Measui'cs: Red ( )ak, Iowa; SouthbtMid, 
Louisville, Plattsniouth, La IMatte, anci Xeliawka, Nebraska. 

The following vai"i(Mv, pronouncecl bv K. < ). LIricli a varietv 
of K. conra«li oi* a closely relat<M| species, was j)ublish(M| by the 
writer in the Aukm*. CeoL, ll)()l\ XXX, No. (>, pp. :;IS, :VH), pi. 
XXII, figs. .'»-."), as iMMiestella Sp. i?i TIh* spiM-imens ar(^ (piite 
unlik(* typical forms of the sj^ecies, but seem to show no moi*e 
than vai'ietal characters. •Se(' p|. \'|, jinr<. S-lO. ) 

Zoariuni a regular ranidlv or slowlv expanding net-work. The 
larg(^st specinuMi, not com[)lete, is .*).7.") cm. high by l\r5 cm. 
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wide. Branches rii^id or Ih^xiions, iniicli tlio wider on the 
obverse face, narrowly rounded and thin on the reverse, l)ein<^ 
0. U) to 0.21 mm. wi(U', witli nine or ten in /) mm. Carina quite 
prominent, thin, varying with the growtlu about O.OO mm. across 
at the top where it aj)pears sinuous, l)earing a row of flattened 
nodes; nodes (). I mm. long by O.OO mm. wi(h^ at the base, 0.2 
to 0..*^) mm. apart From apex to a|)ex. 

l)iss(»piments on th(* obvei-sc^ not constant in character, about 
0.15 mm. wide, dc^pressed, (^xpaixhMl terminally, modii'ving tlie 
fenestrules; on the n^verse, slightly smaller, long and without 
much terminal ex[)ansion, on a level with and ol'lhe sanuM-har- 
act(M* as the blanches. 

Fenestrules on the i(*vei*se face, Iai'g(\ elliptical to sulxpiadrate, 
at times hcwagonial, about as wide as h)ng, average O.-l mm. 
wide; decreas(^ in width towards tin* obverse rac(\ where they 
ar(^ usually (dliptical, modiliiMJ by the zoo(H-iaI apertures, O.o5 
mm. lonLC bv ().2() imn. or less wide, with nine or nine and one- 
half occiirring in o nnn. 

Zooecia in two altcM'uating ranges, oruK^dium size. Aj)ertui'(^s 
circular, two to each lene^^trul(^ one plac(Ml at tlu* v\u\ of each 
dissej)im(Mit witii another between, a little more than their 
diameter aj)art including the not very definite p(»ristom(\ pi'o- 
ject slightly into the ren.'Ntruh*, cightcnMi to twenty in .") mm. 

The alliniti(^s ol' tln^se specimens ai'c with l'\ conradi 
LTlrich an<l F. eoin-adi-eompactilis Condra. They dilTer from 
the former in having about twentv instead of twentv-three 
zoo(H'ia in .1 mm., two instead of two oi* thixM* aj)er- 
tures to the lenesti'uh*, and a dilT(M*ent character of fenestrule. 
On the reverse face, the blanches nvc relativelv much smaller 
(n)mpar(Ml with the obverse. The thin keel is also a (listinctive 
f(\itnre. Thev dilfer from the lattrr in modt* of 'n'owth, char- 
acter of keel, and in having a very diiVeriMit reverst^ face. FouikI 
at Southl)end, and Xehawka, Nebraska. The lirst specimen 
was e(>ll(n-t(M| at Southbend by Professor I'^rwin II. Barbour, 
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Fenestella conradi-coni pact ills Coiuim 
PL. VIII, Figs. 11, 12. 

1902. Fenestella c-oimuli var. conipactilis Condia, Amor. (Itn)!., 
XXX, No. 0, 1). :ii8, 1)1. XXII, I, ± 

1903. Fenestella (•<mipaetilis Coiidra, Barbour, Nel>r. (Jeol. 
Surv., I, ]). 127. 

Zoarinm a very thick (*oiiij)aet foliar (wpansion siipporteil l)ya 
stalk and root-like |)roc(*ss(*s. Tli(» Ix^st spcH-inieii stH'iirod is 1 cm. 
lii^^h hy 2 cm. wide; tli(» root-like supports art* I to 2 lum. iu 
diameter. Hrauclies straight oi' sli^i^litly llexuous, unusually 
thick from ol)vers(» to reverse, clos(» set, <piite re<a:ular in form 
and size, avera/j:e O.'lo nnn. wide, 0. 1 Ixdow and ()..*> nnn. innne- 
diatcdv al)ove a bifurcation, with nine or nini* and one-half in ;1 
nnn.; reverse face smooth, without nodes, sjiixhtly smaller than 
the obverse, l)ut not tin* dilleren(*t* noted in typical spcc-inuMis of 
the s|)ecies; striations show on the stalk and foi-a short distance 
out on tin* l)ran(di(»s, (^specially when woin. Median carina of 
the obverse face not v(»rv pn)mimMit, roumletl, straiirht or 
slightly lh*xuous, with small spini^s or nod(*s placed in two faint 
rows. 

Ken(»strules on tin* n*v(M*s(% circular, slightly elliptical in 
youn<^ [)ortions of the zoarinm, 0.2o to O..*).') nnn. across at the 
surface, much contract(M| and nc^arly obliterated det^jxM* in tin* 
frond, ei«^lit and on(*-half or nine in o nnn., a litlle louLTcr and 
less wide on the oj)posit(* face. 

Zoo(H*ia in two alternating ran^(*s. Apei'tnres circular, two 
and n(*v(M* three* to each ien(*strul(\ iMicroach sliirhtly on the 
f(*n(*strul(*, with (Mnrht(*en in o nnn.; p(*ristome sometinn^s well 
shown, but usually j)ooi*ly d(»V(dop(*d. 

This varietv is about interm(*diat<* l)(*tw(*en V. conradi and F. 
binodata. TIkj roundiMl, irregular k(*(*l, which at j)laces shows 
two rows of small no(l<*s, l)rin<^ to mind the latt(*r. Owinij: to 
an omission by th<^ print(»r, tlu* nanu' appeared in N'ol. I of the 
Nebraska (m*o1. Survey as Fenestella com|)actilis. ryj)e speci- 
nwn No. IS-,')-91l in tin* Morrill (\)ll(*ction in the museum of 
the rnivei*sitv of Nebraska, Lincoln, Nebraska. 
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OcciiiTence — Coal Measures: Soutlibend, Weeping Water, 
and Itoca, Nebraska. 

Feuestella parvipora Condra 
PL. IX, Figs. 6-8. 

1902. Fenestella ])arvi|K)ra Condra, Anier. (ieol., XXX, No. 0, 

J). 341, j)l. XXI, 0, 7. 
190J5. Fenestella parvipora C.)ndra, Barbour, Nebr. Geo]. Snrv., 

p. 127. 

Zoarimn an expanding foliar net-work of medium size. 
Branches on the revei*se, straiglit to sinuous, convex, finely 
striated if worn, more than tlieir own diameter ai)art, average 
0.24 mm. wide, with nine or ten in o mm.; bifurcations at dis- 
tances of 2 to 4 mm. ()bvei*se face subcarinate; the carina is 
re|)resented by a line on which occur very small nodes; nodes 
scarcely discernible, 0.04 mm. across at their bases, and O.lo to 
0.21 nnn. apart. 

Dissepiments straight, long, cylindri(*al, about one-third as 
wide as the branches, not much dej)ressed on the reverse face, but 
depressed on the obverse. Fenestrules oblong, (|uite large for tlie 
size of the braiu-hes, average Of) to 0.55 nun. long, by 0.,*U mm. 
wide, with seven and one-half in 5 mm.; the narrowest are 0.28 
mm. wide. 

Zooecia small, in two alternating ranges, with three or four to 
each fenestnde. Apertures very small, circular, pustuliform witli 
rounded subccmial ])eristonies, 0.09 mm. across including tlie 
peristome, face obliquely outward, twice tlieir own diameter 
apart, tw^enty to twenty-live in 5 mm. 

This s])ecies resend)les F. spinulosa Condra in having a sim- 
ilar reverse face, but is distinct on account of the number, size 
and disposition of zooecia. It is not apt to be confused with 
another member of the genus. F. gracilis Condra has a definite 
carina with larger si)ines, larger apertures and very different 
fenestrules. The writer knows of no other species of the genus 
with as small zooecia and zooecial apertures. 

Type specimen No. 13-18-2-99 in the Morrill Collection in 

5 
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the iiiuseuni of the Uiiivei'sity of Nebraska, Lincoln, Nebraska. 
Occurrence — Coal Measures: Jtoca, Nebraska. 

Fenestella subrudis Condra 
PL. IX, Figs. 9-11. 

1902. Fenestella subrudis (yondra, Amer. (ieol., XXX, No. 6, 
pp. 349, 3r)(), 1)1. XXI, 10, 11. 

1903. Fenestella subrudis Condra, Barbour, Nebr. (Jeol. Surv., 
1, p. 127. 

Zoariuni a foliar expansion of unknown size. Branches on 
the revei^se, broadly rounded, granulo-striated, slight sinuous, 
quite closely ai)proxiniated, 0.35 to 0.45 mm. wide, with eight in 
5 nnu.; on the obvei*se subcarinate, and finished by a small indef- 
inite carina, wliich may be smooth or bear inconspicuous nodes; 
carina O.OO mm. across; nodes, if present, feebly elevated; a 
flattened area or face extends on each side of the carina down 
to the broadest part of the branch; these slightly concave areas 
are modified l)y the zooecial apertures. 

I)isse|)iments on the reverse, short, wide, expanded terminally, 
narrowly rounded, not much de|)resse(l, and 0.15 to 0.2 mm. 
wide; thev varv more in size and are faintly striated on the 
op[)osite face. 

Fenestniles elliptical to elongate-elliptical; average on the 
reverse, 0.5 to 0.55 nun. long l)y 0.24 mm. wUlv, slightly larger 
on the obverse, six in 5 mm. 

Zooecia in two alternating ranges. A|)ertures circular, of 
medium size, 0.13 mm. across with peristome, a little more than 
their own diameter apart, including the peristome, three to each 
fenestrule, seventeen or eighteen in 5 mm. The nearest related 
species is F. missouricnsis Rogers wliich has a different tyj^e of 
growth. 

The writer sent a s[)ecimen, as a new species, to Iv O. ("Irich, 
wdio made the following conunent: "Related to F. rudis Ulricli, 
but more delicate. The i)resent form is |)ractically the same as 
an abundant Chester sj)ecies to which I have apj)licd the numu- 
*script luune F. subrudis.'* The writer has used the very sug- 
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gestive name proposed by Mr. Ulricli. Type specimen No. 
7-7-99 in the Morrill Collection in the museum of the University 
of Nebraska, Lincoln, Nebraska. 

Occurrence — Chester group, a number of places; Coal Meas- 
ures: between Weeping Water and Nehawka, Nebraska. 

Fenestella gracilis Condra 
PL. X, Figs. 6, 7. 

1902. Fenestella gracilis Condra, Anier. Geol., XXX, No. 6, pp. 
344, 347, pi. XXI, 8, 9. 

1903. Fenestella gracilis Condra, Barbour, Nebr., Geol. Surv., 
I, p. 127. 

Zoarium a regular foliar expansion of large size, as indicated 
by numerous incomplete specimens. Branches on the reverse, 
about equal in size, straight or slightly flexuous, spread little 
when bifurcating, appear cylindrical with longitudinal striae, 
average width 0.25 mm., nine to eleven in o mm. The obverse 
face has a straight carina, 0.07 mm. wide, with rounded summit, 
bearing a row of small, sharp, conical spines with diameters of 
0.07 mm. and placed at distances of 0.22 mm. 

Dissepiments slightly expanded terminally, (le])ressed some 
on each face, slightly on the revei-se, 0.1 to 0.13 mm. wide in 
the middle, wider in older growth. Fenestniles, quite regular 
in form, subrectangular, vary some in dimensions with different 
conditions of growth, modified little by zooecial apertures, aver- 
age 0.C5 nnn. long by 0.25 mm. wide, long for the width, about 
six in 5 nnn. A larger form has longer fenestrules. 

Zooecia in two alternating straight ranges. Apertures with 
fairly prominent peristomes, about their own diameter apart, set 
close in against the carina, facing outward, four and rarely five 
to each fenestrule, twenty-three to twenty-live in 5 mm. The 
species resembles F. dentata Rogers, but is not so robust. That 
species has eight branches in 5 mm., each being 0.4 mm. in 
diameter; tlie fenestrules average 0.9 mm. long by 0.3 mm. 
wude, with four in 5 mm. This s])ecies has more and smaller 
nodes as well as twenty-three to twenty-five instead of eighteen 
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zooecia, for eacli range, in 5 mm. The fencstrules are shorter. 
Type specimens Nos. 2-18-3-00 and 10-18-2-99 in tlie ^lorrill 
Collection in the musenm of the Univei*sitv of Nel)raska, Lin- 
coin, Nebraska. 

Occurrence — Coal Measures: Roca, Nebraska. 

Feoestella kansanensis Jiogers 
PL. X, Fig. 11. 

1900. Fenestella kaiisanensis Roorei-s, Kans. I'niv. Quar., iX., 

No. 1, pp. 5-0, pi. 5, 6. 
1903. Fenestella kansanensis Uogei*s (?) Barbour, Nebr. Gool. 
Surv., 1, ]). 127. 

Zoariiun a strong reticulate ex])ansion. Several specimens 
each 3 or 4 cm. high were collected. Branches robust, cylin- 
drical, striated on the reverse, straight or ilexuous, llexures 
bending to and away from the dissepiments, 0.35 to 0.4 mm. 
wide, eight in 5 mm. The obverse face has a W(41-develop(Ml, 
somewhat Ilexuous carina, 0.1 mm. across, bearing a row of 
nodes 0.5 to 0.0 nun. apart. l)issei)iments expanded terminally, 
about one-half as wide as the branches. Another form has 
smaller dissej)iments and larger fencstrules, fenesti'ules subel- 
liptical to sulxpuidrangular, large; average, in tyj)ical s])eci- 
inens, 0.8 mm. bv 0.4 mm. with nine in 1 cm. 

Zooecia large four or live in each range to the fenestrule, sev- 
enteen or eighteen in 5 mm.; apertures circular, of medium 
size, 0.13 mm. across including the peristome, a little more than 
their own diameter aj)art, ])i-oject very little into the fenesti-ule. 
Nebraska specimens are more robust than typical. This species 
is closely related to F. dentata Rogers, and F. burlingtonensis 
Ulrich. The latter differs in the size of the nodes, bnt has 
as many a])ertures. F. polyjKjroides is more robust and has 
three ranges of apertures extending for a short distaiu*e below 
some bifurcations. 

Occurrence — Coixl Measures: Argentina, and Lawrence, Kan- 
sas; Roca, Plattsmouth, Louisville, and Richfield, Nebraska. 
Specimens found in Nebraska are not typical and are doubtfully 
referred to the sj)ecies. 
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Fenestella polyporoicles Condra 
PL. X, Figs. 8-10. 

1902. Fenestella polyporoides Condra, Anier. Geol., XXX, No. 
6, pp. 347, 348, pi. XXU, 6, 7. 

1903. Fenestella polyporoides Condra, Barbour, Nebr. Geol. 
Surv\, I, p. 127. 

Zoariuni a strong reticulate expansion. Several incomplete 
specimens each 3 or 4 cm. high have been found. Branches 
robust, usually cylindrical, striated or smooth on the reverse, 
straight or flexuous, 0.35 to 0.4 mm. wide, 0.5 mm. or more 
below a bifurcation, five or six in 5 nun. The obverse face has 
a well-developed carina 0.1 mm. across; it is somewhat flexuous, 
and usually bears a row of large nodes 0.5 to 0.6 mm. apart. Dis- 
se])iments expanded terminally, about one-half as wide as the 
branches. One form has smaller dissojuments and larger fenes- 
stndes; fencstrule subeUi])tical to sul)quadrangular,large in typi- 
cal si)ecimens, O.i) to 1.25 mm. long by .45 to 0.0 mm. wide 
inside measurement, with seven or eight in 1 cm. 

Zooecia large, in two or three ranges, often three for a short 
distance below a bifurcation, four to six in each range to the 
fenestrule, seventeen or eighteen in 5 mm.; apertures subcircu- 
lar, 0.14 mm. across including the peristome, a little more than 
their own diameter apart, project very little into the fenestrule. 

The species is related to F. kansanensis Rogers and F. dentata 
Rogers; F. burlingtonensis Ulrich differs in the size of nodes, 
but has as many apertures in each series within a given space. 
Specimens sent to E. (). Ulrich were pronounced by him mem- 
bers of the genus Polypora. However, the writer is inclined to 
place them with Fenestella. The nmin specific characters are 
found in the resemblance to the Polyporae and in the large 
dimensions. 

Some zoaria are quite diffuse in growth, while othei*s have 
long, straight branches. Specimens collected at Nehawka most 
closely resemble the Polyporae; in them the branches are 
quickly rounded on the reverse, and three ranges of zooecia 
extend for a greater distance than in other specimens referred 
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to the species. Type specimens Nos. 8-14-3-03 and 6-12-5-01 
in the Morrill Collection in the jnnseuni of the University of 
Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Roca, Plattsmonth, and Ne- 
hawka, Nebraska. 

Fenestella binodata Condm 
PL. X, Figs. 12, 13. 

1902. Fenestelhi binodata Condra, Anier. Ceol., XXX, No. 6, 
j)p. r>50, 351. 

1903. FenesteUa binodata CV)ndra, liarhour, Nebr. (leol. Surv., 
1, p. 127. 

Zoarinni a reticulate expansion of unknown si/e. No com- 
plete zoaria have yet been found; one n(»arly coni])lete is 3 cm. 
high; another sj)ecimen shows the zoarium at its incej)tion, 
where tlie nunuM'Ous bifurcations give it a Vii\)'u] exj)anse. 
Fragments from farther out in tlie frond have straight or flex- 
uous h)os(4y ap[)roximatcd l)ranches. Branches, on the reverse, 
slightly flexuous in the older j)arts, nearly straight in the 
periphery, stout, roundc^I, iinely striated or smooth; ih^ej) from 
the reverse to the obverse face, 0.35 to 0. l mm. wide, on tlie 
obverse with six to eight in 5 mm. Carina a blunt ridge, 0.1 to 
.14 nun. across, bearing two rows of conical or laterally com- 
pressed nodes alternately placed; nodes at their basc^s, 0.1 mm. 
long, O.OO nnn. wide, place(l 0.27 mm. a[)art from a])ex to apex 
in eacli serit^s and 0.15 mm. distant from the nearest node or 
spine in the alternating series. 

l)issej)iments on the levcrse, of the same character as the 
branchc^s, expanded terminally, slightly elevated or dcpre^ssed, 
average 0.2 mm. wide and 0.22 long, slightly l(^ss wide and 
faintly slriateil on the oj)positc fac(\ 

Fenestrules usually subelliptical tooblong, vary in sizt^ about 
the same in size and form on both faces, slight Iv modified bv 
zooecial apertures, 0.0 to 0.7 mm. long l)y 0.35 mm. wide, six 
or six and one-half in 5 mm. 

Zooecia in two subalternate rangevs, not laterally disturbed a« 
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with F. conradi Ulricli. Apertures circular, witli tliiii peristomes 
on the side facing the fenestrule, inner border set in against 
the carina with the apertures facing out or obvei'sely, three or 
four to each fenestrule, luay or may not be placed at the ends 
of the disse])iments, eighteen to twenty in 5 mm. What may 
be a variety has smaller dimensions. 

This species, thougli related to F. ovatipora Jiogei^s, which has 
a raised area aud no spines, is very distinct. Uogers* species 
has ovate apertures, four to each fenestrule, with four fenestrules 
in 5 mm. This species is nearer F. conradi-compactilis Condra, 
which may have a slightly binodate appearance, but is distinct 
on account of the character and number of apertures to the 
fenestrule, the longer fenestrules, and the more definite bino- 
date arrangement of larger nodes; the reverse faces are very 
dissimilar. There is some resemblance to F. remota Foerste, 
w-hich has a more regular and liner growth, a less binodate 
ap])earance and a larger number of a[)ei'tures in a given space. 
F. subrudis Condra resembles in general measurements, but 
is otherwise very different. The |)rincij)al characters of this 
s|)ecies an^ found in the double row of alternating nodes on a 
broad carina, and in the comparatively robust ap])earanc(\ Type 
specimen No. 32-l(j-7-()0 in the Morrill Coll(H*tion in the museum 
of the I 'niversity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Southbend, I iouisvilh*, Cedar- 
creek, \Vec|)ing Water, and Roca, Nebraska. 

Polypora McCoy 

1845. l^)lypora ^IcCoy, Synopsis Carboniferous Fossils, Ire- 
land, p. 200. S(M^ Nickles and Bassler in Hull. 17**^), U. 
S. {\. S., pp. ^-JoT-^ijH, li)00, for bibliogra])hy. 
Zoariuin as in Fenestella, but with more ranges of zooccia; 
two to eight s(»ries o(*cur on each branch, if two, for a limited 
distance only; median carina lacking or poorly developed 

C(niotype: Polyi)ora dendroides ^FcCVu'. Uange, Silurian- 
Permian. Some s[)(»cimens grouped under this g(Mius are very 
closely n^lated to Fenestella. Two varic^ties of P. elliptica 
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below a hifurc-atioii. Two ranges may occur just above a bifur- 
cation. Apertures cin^ular, of niediuiu size, 0.09 to 0.1 inni. in 
diameter, more than their own diameter apart, four and rarely 
five in each ran;:j:e to the fenestrule. Spines on the obverse, 
small, about 0.05 mm. in diameter, distributed regularly or 
irreguhirly among the apertures which they about equal in 
nund)er; the sj)ines are of sj)eci(ic importance and serve as a 
basis for the* name. Very few tyj)ical specimens are found in 
the state. Smaller forms are quite like certain specimens of P. 
ellij)tica Rogers, while more robust examples grade into P. 
bassleri Condra. 

Occurrence — Chester (irouj): Chester, and Monroe counties, 
Illinois; Coal Measures: Montgomery county, Illinois; Red Oak, 
Iowa; Tablerock, Dawson, Soutlibend, Ijouisville, La Platte, 
and N(*ha\vka, Nc^braska. 

Polypora elliptica litKjers 
l*L. XI, Vuis. 4-11; PL. XII, Fios. 1-13: Pl. XVF, Fk;. X 

1900. Rolypoi'a ellij)tica Rogers, Kans. Cniv. (^uar., IX, No. 1, 

]x 7, |»l. IV, 2. 
1902. Polypora (dli|)tica Rogers, Kans. Tniv. Quar., IX, No. 4, 

l)l).'2:r», 240, etc. 
190M. Poly|)ora elliptica Rogers, Barbour, Nebr. (ieol. Surv., 

I, 1). 127, pi. II, S. 
This is the bc^st rcpr<*stMit(»d sj)ecies of the genus found in 
Nebraska. For that reason, as ^y^A\ as for the j)urpose of fur- 
ther ihdineation, ciU'\\ typ(* of growth is herein bri(*fly described. 
Th(* author of the sjxH-ies gave the following (lescrij)tion: 

^'Zoarinm a reticulate^ cx|)ansi()n. Hranches slightly flexuous, 
convex, 0.4 to O.f) mm. wide, seven to eight in 5 ]nm. l)isse])i- 
inents sul)carinat(% about half as wi<le as the branches. Fenes- 
trules elli|)tical (esj)ecially in worn specimens), averaging 
about 0.() by 0.') mm. with from four to six occurring in 5 nun. 
Zooecia in three or four alternating ranges, which lunnber is 
often reduced to two for a verv short distance after bifurcation. 
The typical inunberof ranges is three wlien the central row forms 
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the flat median summit of the brancli. Jn tliis case the iminber is 
increased to four shortly before bifurcatiiifj:. A])erturos small, 
subcircular, about one and one-half times their diainet(»r a|)art 
longitudinally. The rows of apertures are se|)arated by incon- 
spicuous undulating ridges, which are at intervals el(»\'ate<l to 
fonn small nodes, about as numerous as the a])ertures. The 
ridges are more conspicuous in worn s])eciniens. On the revei*se 
the disse})iments and the branches are on the sanu^ ])lane. The 
latter are finely striated." 

The writer lias s|)ent much time studying this sj)eci(*s with 
the intermediate forms. Correspondence with Mi*. Rogers, who 
kindly furnished type specimens for c()mj)aris()n, has greatly 
assisted me in a fuller understanding of thcs|)ecics. Specimens 
received from Mr. Rogei's arc thought to be identical with those 
represented on PI. XI, figs. 4-9, to which the writer had giv(Mi 
the manuscri|)t name P. spinulifera var. aiMpialis before Mv. 
Rogei's published his j)aper. The zoarium is a larg(^ Fan-shaped 
expansion, the largest (\\am|)lc seen by mc IxMug over lO cm. 
hi<2:h. Branches small, straiirht toslii^htlv ll(\\uous, six or seven 
in 5 nun., varv in si/c and form in dilTcriMit urowths, closelv 
placed in old growth, less close and straight when young, porifer- 
ous face evenly convex with a few small sj)ines, i'(^v(n'se of young 
specimens striat(*d; bifui'cations far a|)art; s|)ines small, fewer in 
number than in l\ s|)inulif(u*a ITIrich. l)issi^pim(Mits thin or 
thick dej)end*Hig on thi^ growth. F(Mi(»sti'id(^s vary in form and 
size with growth, elliptical in young and subciiculai* on tlu^ 
revei'se fai.-e of old specimens; zooecia in three to live, sometimes 
two, alternating ranges. Three ranges continue for a cousidei- 
able distance on young branclu^s. 

Th(M'everse face of the old condition ( IM. XI, figs.."), 7) i*es(Mu- 
bles (piite closely that of V. conradi (Mrich with which it is 
easily coid'used when \\w oI)V(M'si» is not ex[)os(M|. In some speci- 
mens collecte(| at Louisville, where an impure limestone is liter- 
ally covere(l by thesc^ fossils, the ajXMlures ar(^ cpiite concluded 
by a calcareous dei)()sit. 

This variety scimus to be rpiite tlu^ same if not idtuitical with 
that iiguHMl by I'lrich, 18!)(), in the ( I(M)I. Sui'v. of 111., Xol. 
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VIII, pi. LXI, figs. 3, 3a. It is now thought by the writer' 
that these specimens belong with P. elliptica rather than with 
P. spinulifera and that they do not typically represent the 
species. 

Specimens farther removed from Ulrich's species and without 
doubt distinct are shown on PI. XII, figs. 1-4, The growth begins 
much as it does in the specimens ah'eady described but 
becomes quite dilferent in old growth which is modified on the 
obverse face by mastoid-like nodes fully as large as those found 
in P. nodocarinata Uh'icli. Nodes small in young specimens, 
large in old, less numerous, and larger than in P. spinulifera, 
elevated from poorly defined longitudinal ridges, frequently 
prominent enough to modify the zooecial apertures and peris- 
tomes. Fenestrules and dissepiments vary with the growth about 
as in specimens already described. Six or seven branches occur in 
5 mm. A blunt carina may be found where two ranges of zooecia 
occur. Zooecia in two to five ranges with three or four aj)ertures 
in each range to the fenestrulc. Mr. Rogers mentioned 
the relation which these nodate specimens bear to P. nodocari- 
nata. Specimens found at Roca, Southbend, and Tablerock. 

Figs. 5-13 of PL Xll represent a variety (formosa). The 
specimens are more unlike those already described. They 
bc'xin and end difFerentlv in CTowth. Zoarium usuallv more 
delicate and diffuse. Branches and disse])iments generally in 
the same plane atid narrowly rounded on the icn-erse, broadly 
convex on the ol)vers(^ fac(^; in old growth, less narrow and 
clos(»ly placed. Fenestrules sulxpiandrangular to subcircular on 
the reverse. Zooecia and aj)ertures small; peristome thin, 
usually incomplete. The relations are with P. whitei; at least 
the development is in that direction. lAjund at Tai)ler()ck and 
Southbend. 

Figs. 10 and 11 of PI. XI show s|)ecimens identified by Mr. 
Rogers as 1\ elli|)tica. They are y(*t more unlike ty|)ical s])eci- 
mens of the species and may be characterizcMl as follows: 
Branches thick from reverse to obverse, straight to llexuous, 
quickly to evenly rounded and faintly granulose on the revei'se, 
five or six, sometimes seven, in 5 mm., subcarinate on the 
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obvei'se, hearing a carina wliore there are two ranges of zooecia. 
Carina 0.09 mm. across, rounded, varial)le in extent, usually 
longer than in other specimens belonging to the species, carry- 
ing small nodes 0.2') to 0.35 mm. a])art; nodes in. one or two 
rows where there are three ranges of zooecia, in one row along the 
center of the branch where four, live, and sometimes six ranges 
occur. Dissepiment wide, sliort, very little too mucli depressed 
on the obverse, reseml)le the l)ranclies on the reverse. Fenes- 
trules oblong with four or live in ;") mm. Zooecial a|)ertures cir- 
cular, with four or five in each range to the fenestrule; peri- 
stome well elevated. 

The carinate sj)ecimens are (piite readily identified. Found 
at Tablerock, and Ix^twecn Weeping Water and Xehawka. 

Occurrence of the Species — Coal Measures: "Kansas City, 
Missouri; Argentina, Lawrence and Toj)eka, Kansas;" Table- 
rock, Tecumseh, Uoca, Ashland, Southbend, Louisville, (\^dar- 
creek, LalMatte, liockblulf, Wee])ing Water, and between Wee|)- 
ing Water and Xehawka, Xel)raska. IVrmian: l^lue S])rings, Xe- 
braska. 'J'he fiist spiM-imens (h^scribiMl, or thoS(^ closely related 
to P. spinulilera, are abundantly found at L«)uisville where 
thev mark a verv distinct horizon in the biir Muarrv below 
town. Varietv formosa, as it is (U^siLTiuited on account of 
the sublriaiiLTular bi-anchcs and rhombic IVncstruK^s in voun^i^ 
s|)ecimens giving a characteristic form, is well rt^pn^stuited at 
Tal)l(M*()ck an<l occurs at SoutldxMnl. Carinate sp(M-inuMis are 
foun<l at Tablerock, and IxMween \Ve(*ping Water and Xehawka. 
The no(hite spcvinnMis which are thought to typically rc^ju'i^sent 
this comj)osite speci(*s, occur at lioca, Tablerock, and Southbend, 

l*olypora bassleri (.'(nidra 
PL. XITl, Fios. S-IO; PL. XVI, Figs. 1,11. 

IIM):^. Polypora bassleri Condra, Amcr. (Icol., XXX, Xo. (i, p. 

:r)i, pi. XXII, S, i); pi. XXlll, 1. 
190'). Poly i)ora basshui Condra, IJarbour, Xebr. (leol. Surv., 

1, p. 127. 

Zoarium ex|)anding to n^gular in gnmth, of medium >i'/e. 
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Branches vary eonsiderablv in form and size, 0.7 to 1 ninj. wide 
below a bifurcation, four or five in 5 nun., irregular to straiglit 
in extent, narrow! v or evenly rounded on tlie reverse face, reseni- 
l)ling, when narrow, V. suhniarginata Meek; form on tlie j)orif- 
erous face, usually convex l)ut varying from broadly convex to 
to subcarinate. Spines generally small, scattered over tlie sur- 
face as in 1\ spimdifera riricli or ))hu*ed in a row along the 
center of the branch, sometimes located on thin zigzag lines or 
ridges which, when j)resent, extend vertically l)etween the 
ranges of zooecia. Dissepiments long, expanded terminally, 
broadly rounded and one-half to about as broad as long 
on the obverse, resemble the branches or apj)ear somewhat 
depressed and contracted in the middle on the opposite face. 
Fenestrules elliptical to oblong, relatively large, 0.9 to 1 mm. 
long by 0.45 nun. or more wide on the obvei-se, four in 5 mm., 
lai'ger on the opposite face of the irregular growth. Zooecia in 
three to six, sonu^times seven, alternating ranges; ranges or 
series closely |)laced on some branches. Apertuies circular, 
0.11 mm. or morc^ across, about oiu^ and one-half diameters 
apart, nineteen or twenty in 5 mm., five, rarely four, sometimes 
six, in each range to the fenestrule. Peristomes developed on 
part or all of the a|)ertures, usually around the lateral apertures, 
often not shown on central ranges where the surface is modified 
by vertical ridges. 

The above description covers this comprehensive species as 
formerly outlined but not very clearly defined by the writer. 
Specimens of the sj^ecies differ more than usual to be placed 
under one name. However, the writer, after a careful study of 
typical specimens (the diffuse growth) and intermediate forms, 
found them all s])ecifically related. The expanding or diffuse 
growth reseml)les P. submarginata Meek on the reverse. The 
growth is coarser than in P. spinulifera Tlrich, showing larger 
fenestrules, wider branches, and longer dissej)iments. On the 
l)oriferous face, the branches usually a|)pear quite rough on 
account of sj)ines and ridges. 

vSpeidmens collected at Nehawka, and \Vee|)ing Water resem- 
l>le P. a})proximata, with growth fully as regular and rolnist. 
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The fenestrules average larger; tlie spines are scattered or occur 
in a row along the center of the branch. 

The species in general, is a composite of coarse P. spiniilifera 
and P. approximata, and varies in growth, one form of which 
resembles and jnay l)e confused with the revei"se face of young 
P. siibmarginata ileek. 

The name was given in honor of ^Ir. U. S. Bassler, who has 
rendered the writer valuable assistance. Type specimes No. 
9-11-7-00 in tlie Morrill Collection in the museum of the Uni- 
vereity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Southbend, La Platte, Ix)uis- 
ville, Cedarcreek, Weeping AVater, and between Weeping 
Water and Nehawka, Nebraska. The species in the irregidar 
growtR, is most ])lentifully found in the quarry just below 
Jjouisville, occurring in thin beds of limestone above the Poly- 
pora elliptica horizon. 

Polypora reversipora Omdra 
PL. XII, Figs. 14-17. 

1902. Poly[)ora revei-sipora Condra, Amer. Cleol., XXX, No. 0, 
1)1. XXIII, 2-5. 

1903. Polypora reversipora Condra, Barbour, Ncl)r. (Jcol. Surv,, 
1, p. 127. 

Zoarium a ilat foliar exi)ansion of large size. IJrancheson the 
reveiTse, stout, llexuous, bending into and away from the dis8ei)i- 
ments, narrowly or slowly rounded with sides facing the fen- 
estrules flattened; revei'se face covered with granides 0.05 mm. 
across and a few circular accessory j)()n*s; accessory or revei'se 
l)ores usually 0.14 mm. in diameter, placed near the ends of the 
dissepiments, but in some s[)ecimens scattered over the surface. 
Branches close, average .07 to .08 mm. wide, .09 nun. just below 
a bifurcation with five in 5 mm.; obvci*se face quickly rounded, 
with large nodes along the center which cause it to appear thin; 
nodes readilv observed bv the unaided eve, irregidar in form 
and size, 0.15 nun. wide by .03 nun. long at their bases, elevated, 
.04 to .05 nun. apart from apex to a[)ex, in om» regular row in 
young specimens, or in irregular rows in old forms. 
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Dissepiments on tlie revei'se, short, pjranulose; much depressed 
and tliinner on the opposite face. Fenestrules of the reverse, 
elliptical, 0.9 mm. long by 0.5 nun, wide, smaller deeper in the 
frond; on the obverse face, less regidar, longer, narrower, 1 to 
1.1 mm. long by 0.3 to 0.4 mm. wide, four in 5 mm. 

Zooecia in four or five, sometimes six, alternating ranges. 
Apertures subcircular, 0.!) to 0.11 mm. across, about one and one- 
half <]iameters apart; lateral ranges with thin incomplete peri- 
stomes; the middle ranges are quite obscured by the large nodes 
while the lateral ranges are not easily seen on account of the 
depth and the flattened surface. No Coal Measure species has 
the apertures more obscured; sixteen occur in 5 mm., with four 
in each range to the fenestrule. 

This s))ecies is related to F. ulrichi Condra but is less robust 
and structurally dilTerent. The accessory pores of the reverse 
face serve as the basis for the name. Tyj)e specimen No. 
13-1-H-(M) in the Morrill Collection in the nuiseum of the Univer- 
sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Tablerock, Nebraska. The fii*st 
s|)ecinien of the species was collected by Mr. W. H. H. Moore, 
1900. 

Polypora ulrichi Condra 
PL. XIII, Figs. 1-7. 

190:^. Polyi)ora ulrichi Condra, Am. Geol., XXX, No. 6. pp. 352, 

3o3, pi. XXIir, 6-10. 
1903. Polypora idrichi Condra, Barbour, Nebr. Geol, Survey, 

I, p. 127. 

Zoarium a reticulate expansion of large size. Branches some- 
what irregular in extent, average 0.9 nnn. wide, 1.20 mm. 
below and O.Oo mm. immediatelv above a l)ifurcation, seven or 
eight in 1 cm.; revcn-se face convex, at times narrowly rounded, 
granulose; obverse, freciuently granulose, subcarinate, especially 
in young unworn specimens, bearing large nodes. Nodes irreg- 
ularly placed along the middle of the branch or somewhat scat- 
tere<l, cylindrical, sometimes irregular in form especially in the 
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old growtli, 0.15 to 0.21 mm. in diameter, larger wlieii old. 
Dissepiments usually much dej)ressed, suheariiiate and short on 
tlie obverse; longer, some wider, stont, expanded terminally, 
little and sometimes not all (l(»pr(^sse<l, and faintly granulose on 
the revei*se. 

Fenestrules on the reverse, snl)(^lli|)tieal, I.IT) to l.oO nnn. 
h)ng by .04 to .Of) nnn. or more* \vid(\ six to seven in 1 em.; not 
quite so long on the reverse. Zooeeia large, in four to seven 
alternating ranges, usually liv(* or six, six or seven just below, 
and thn»e or four for a sliort distance above a bifurcation. 
Aj)ertures small, circular, with thin, shai'j), jxM'istome usually 
incom])lete on the lower and inn(M* margins, fully twice their 
own diameter a|)art, sixteen or smcMiteen in o mm., geninally five 
in each range to the fenestrule. 

This s|)ecies is more robust than l\ nodocarinata ririch. It 
has larger and fewer nodes which are not distribute<l as they 
are in that s|)ecies. The zo()(»cial apertures luv of a dilfercMit 
character. '^Phe subcarinate ap|)earanc(^ oF the branches on the 
obverse calls to mind W su])mai-ginata ib^'k, though tin* two 
species are very distinct. \\ basslcri Condra is less robust but 
resembles some in the disposition of zooccia and to a degive on 
the revei-se face. Type s|)ecim(Mi No. ir>-l-«S-(M) in the Morrill 
Collection in tln^ museum of the I 'niversitv of Nebraska, Lin- 
coin, Nebraska. A wiriety has suiallcM- dimensions, with 
branches and fenestrula not nnich larg(M- than in P. nodo- 
carinata Ulrich and P. a))|)roximata I 'I rich. lu fact the 
variety, for the most |)art, seems to cond)ine th(» distinctive 
characters of those s|)eci(^s, but has larg(M- uod(»s and sharj) 
incomplete peristomes. It dilTers from one form of W bassleri 
by having incomplete |)eristomes, larger nodes, an<l a somewhat 
different tyi)e of growth. 

The name of this well-represented s|)ecies was given in honor 
of E. 0. Ulrich, the American authority on Paleozoic ])ryozoa, 
whose literature and other assistance have been of inestimable 
value to the writer. 

Occun-ence— Coal Measures: Tablerock, Falls City, and Ben- 
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iiett, Nebraska. Tlie lirst s])oc-iinen of the s])(H*ies was collected 
by Miss Carrie A. Barbour, at Tablerock, 11)00. 

Polypora cestrieiisis Ulrich 

PL. XIV, Figs. 5, 0. 

1890. Polypora cestrit^isis ririch, (leol. Siirv. 111., YIII, p. f)!)!, 

pi. r.V, -1-ls, pi. LX, 7-7c. 
181)1. Polypora cestrieiisis, Keyes, Missouri ( Jeol. Surv., V, j). 29. 
1900. Poly])ora c(*stri(Misis I'lrich, Xicklcs and Bassler, Pull. 

17/5, r. S. (i. S., p. :3()0. 
190.*). Polyi)ora cestrieiisis riricli, Barbour, Nebr. (Jeol. Surv., 1, 

p. 1^7. 
Acconliii*^ to Mr. ririch, the sinufh* s])cciiueii found in this 
state re|)resents a variety with a more rc.LTular ixrowth than tvpi- 
eal. The following descrijjtiun is basted on tlu^ s|)(»ciincn found 
here. Pranches on tin* rcvcrs(\ subcarinatc, where small, 
evenly roundcMl, where lai>r(\ sui'face striat(M|, av(M-a<i:e (liameter 
0.() to ().().") mm., 1 mm. l)elow and a little ov(M" half as wide 
immediately above a bifurcation, four or live in 5 mm.; 
()bvei*se fa<*e subearinate to (piickly rounded bearin^i^ a central 
row of sharp nodes 0..*) to 0.(1 mm. a|)art. l)isse|)iments slender, 
fairly lar^e, expand(Ml terminally, wid<'st nii<lway betwi^en the 
two faces, on a lev(d with the brandies on the nniM'se, striat(Ml and 
depressed on thtM>l)vers(\ Fenestrult^s on the rinersi^ subovate, 
relatively lar^e, 1.4 to 1..") mm. lon;^^ byO.;! to 0.(1 nun. wide, ov(m- 
1 nun. long by 0.1 mm. wide inside measurement, three in ;"> mm. 
Zooecia in three* to six or seven alternating ranges, six or 
seven before, and three immediately above a bifurcation; the 
usual number is live. A])ertures circular, ])ustuloid, small, 0.08 
iimi. in diameter, twice their own diameter a])ai-t longitudinally 
including the peristome, usually five and rarely four to the fenes- 
trule, fifteen in 5 mm. Peristome complete, elevated. See 
Ulrich's description in the Survey of Illinois. 

** Occurrence — Chester ( Jrcmj): Chestei*, Kaskaskia, near 
Anna, and other localities in Illinois; also at Litchfield and 
Sloan's Valley, Kentucky." Coal measures: Tableroek, Nebi-aska. 

5 
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l^olypora strain la Wkitt 



IS()(). l\)ly|)ora hiariuica (not of K('ys<'rliii.LrA ^ uMiiitz, (^irl). 

nii<l l)vas ill Xol)raska, j). -S. 
187-. l*oly|)nra, riidct. Sp., Me^ck. Pal. Kastcrii Nebraska, 

p. 1');!. 
1S7L Polypora ^ira.unla \Vliit(\ I'lcrmi. lir|». Invert, Fnss, 

p. ii). 

J<S77. Polypora Ntra.Lrula W liii(\ Wlicclcr's ('. S. (I. S., 1\', p. 

lOS, pi. VII. la, 1). 
lilOO. P()lyj)()ra stra^mila \Vliit<', Xickh'^ an<l HassltM*. P)nll. 

17:1, r. S. C. S..p. :w,). 

J()0.*5. Polypora stra^nla While, ParKoiir, X<'l»raska (I(M)I. 
Surv., I, p. 1 1^7. 

As vet, the writ(M* ha^ not ronnd an\- ninlonhted speeiinens of 
this species, A few jjoorly preM*r\<M| specimens t'oniid at 
Nehawka |)rol)al)ly helon^r here. TIk^ followinL'; is an abstract 
I'roni White's description: Zoarinni a[)|)ar(Mit ly llahellifonn. 
P)ranehes in ^(MUM'al conisc straiijfht, Na,Li*.i_red on the sid(»s facing 
the fenestrnle; hil'nrcations at rcLiiilar inteixals. I )iss(»j)inieiits 
(^\|)anded terminally, ahont one-hall* a^ wide as the hranches. 
Fenestrnh^s oval or ohIon.L!", \aryin.u in si/c an<l form in dilTeriMit 
j)ortions of tlie /oai'inm, «>ne and one-fonrth to two tinu^s as l()ii<j; 
as wid(\ with threc^ in ."> mm. Zooecia in four to six not verv 
regular vertical ranges; ohiicpie ranges more delinite. A|)er- 
tures small, of unifoiin size, and close set.' The figures are not 
cO])ied, as th(\v seem to liavt* heen drawn with litth* care. 

Occurrence — Carhoniferous: White Mountains, Arizona, 
(White); rj)])er Coal Pleasures, Nebraska City, Nel)raska, (Meek). 

Polypora .subiiiar^iiiata Meek 
PL. XIV, Fkj. 7: PL. XV [. Fius. 4-7. 

18()(). Polypora inarginata (not McCoy), (Jeinitz, Carb. und 
Dyas in Nebraska, p. (ill, pi. V, 11a, b, ll^i, b. 

1872. Polypora subniarginata, Clrlch, (ieol. Surv. III., VlII, p. 
G02, pi. LXI, G-Ob. 



DESCRIPTIONS 79 

1894. roly[)ora siibiuar^L^iiiata, Keyos, Missouri (leul. Siirv., 

V, p. :{o. 

11)00. Polypora siibniargiuata Meek, Nickles and Basslor, Hull. 

173 U. S. a. S., p. 30!). 
1003. Polypora suhmargiiiata ilcek, Barl)()ur, Nebraska (leol. 
Surv., J, p. 1:^1. 

Zc>ariuni a llahellate to an infundibulit'orni expansion, sj)rin<^- 
in^ from a tliin sulK^ireular supjxMt varyin/j^ in size. Fn^pient 
bifurcations mve rise to a fenestrated frond wliich has aten<lencv 
to be incompletely funnel-shaped. Zoarium lar^e, sometimes 
5 cm. or more high, [)oriferous on the inside. The ^*l)ecimens 
seem to vary too mucli to all bi^ included un(h'r one name. 
Some a[)j)roach P. distincta Llrich in length of fenestrnh* and in 
the number of ranges of zooecia. iVrfect branches sub- 
pentagonal in cross section, the two hiteral maigins being 
sharj)ly anguhir; the course is irregular near the stalk, but more 
re^gular in th(^ j)eriphery. Brandies average 1 mm. wi(h', with 
six or seven in 1 cm; reverse face narrowly rounded, with flat- 
tened sides, smooth or with many line longitudinal striae; 
ol)vei*se face, if perfect, sul)cariiiate, carrying a row of conical 
nodes along the middle; nodes, averaging 0.3 mm. a|)art, alter- 
nate with the a[)ertures of the central row of zooecia. 

Dissepiments from one-half as wide to equal the blanches in 
width, narrow to sul)carinate on each face, of the same i-harac- 
ter as the branches on the revei*8e, expanded terminally, 
depressed on the obvei*se. Fenestrules oblong-oval, not very 
different in size on the two faces, wider on the reverse where 
they are 2 mm. long by 0.8 to 1 mm. \vide with four oi- five in 1 
cm. Zooecia in five to seven or eight not very regidarly alter- 
nating ranges, usually five, with six, seven or eight for a short 
distance below, and three or four immediately al)ove a bifurca- 
tion. Apertures circular, with more or less distinct peristomes, 
six to eight to the fenestrule, 0.11 to 0.12 mm. in diameter, two 
dianietei-s or more apart, fourteen to seventeen in 5 mm. 

The revei^se face of this species may be confused with P. 
crassa Uh'ich, but is more delicate and has narrowlv rounded 
instead of broadly convex branches. Specimens collected at 
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Pd'u, Nebraska, have only five or six raii^(*s of zooecia Inflow a 
bifurcation witli four ranires between bifurcations; also tlie 
branches are more slender. 

Occurrence — C\)al ' M(*asures: Macoupin county, Illinois; 
LaSalle, and Sprin.ufield, Illinois; Red Oak, Iowa; I.aPlatte, 
Louisville, Southbend, Ceclarcrcek, 'I'ablenndv, l)awson. Falls 
City, Peru, liiudvhlulf, and Hiuinett, Nebraska. This is one of 
the connuon and at j)hices abundaut specie>^ ol" tln^ stat(\ 

Polypora erassa Ulric'h 

PL. XIV, Figs. :J, 4; Pl. XV, Via. 1. 

1<S0(). Polypora craNsa Clrich, (leol. Survey, HI., Vlll, p. 1():^>, 

])l. LXI, S, (Sa. 
11)00. I*()|y|n)ia crassa I h'ich. Xickles and Hasslcr. Hull. 17.*), 

1 . S. ( I. S., j). l]{)\ . 
IDO;'). H(»lypnra ci'assa riricli, Harbour, Xebr. (I<'ol. Surv., I, j). 
IL^T. 

Zoaiinni a rapidly cxj)audiu,Lr taii-shajx'd network of lariie 
si/e. ( hic coiiiplcle sj)eciuicu W(dl j)rest^r\ (mI : HI. X\ ' c«i||('ct(Ml at 
Wccninu' Water l)v Mr. \\. (J. Woodi-uiV. i> D cm. liinii an<l S cm. 
wi(h\ Hranclu's coai'sc, tortuous, sl(>^v]\• iouihIcmI on the rev(M*se 
fac(\ coin (W on the obveise. avei'a^e width < »ver 1 cm., live or six in 
1 cm.; bifurt-ations at >hoi-t interxaU near the suj)iioit, less fre- 
fpient in tin* pcMipluM'v. S|)ecim(uis j'ouiid here are larLTer and 
better preserviMl than were those from which tlu^ species was first 
(h'sci'ihed; the fent^struh^s are laru'cr. Tyj)!* s|)ecimeus have fen- 
(^strules iM mm. lonu" bv 0.7 mm. wide with three and one-half in 
1 cm. 

Hissepiments \arv in hMiuth, lonu* or short, on a lev(d with 
an<l i'esend)le die branches on the rexcrse. excej)t that they ai'e 
nsuallv thinnner and more (luicklv roundeil. 

Fenestrules irreuular-ohlonu:, nsuallv as wide or widiM- than 
the branches, varv from - to 1 unu. Iouli". avtM'aue i\() nun. lonii: 
1a* l.l nnn. widt*, thnM' in I cuj. 

Nebraska s|)ecimens do not show the oi)V(M's(» face; section>; 
reveal much of the following taken from ririch's dt^scription. 
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Zooecia in from four to eight ranges. Aj3ertnres eircular, 
arranged in more or less diagonally intersecting series in Avliich 
four occur in the space of 1 mm. longitudinally; about eleven 
occur in 3 nnn. The zooecial apertures usually do not extend 
to tlie margin of the branch. 

Occurrence — Coal Measures: Sugar Creek, Sangamon county, 
Illinois; Nchawka, Weeping Water, Ashland, Louisville, South- 
bend, Plattsmouth, Tal)lerock and P'alls City, Nebraska. 

Polypora reiiiota Condra 
PL. XIV. Figs. 1, 2, 

1902. Polypora remota Condra, Amer. Geol., XXX, No. C, pp. 
352, 353, pi. XXIV, J, 2. 

1903. roly[)()ra remota Condra, Barbour, Nebr. Geol. Surv., I, 
p. 127. 

Zoarium an evenly s])reading network, 3 cm. liigh by 2 cm. 
wide, growing from a small stalk, liranches cylindrical, about 
their own diameter apart, evenly convex on both faces, smooth 
exce|)t for the zooecial ap(*rtures and line striae, loosely joined, 
bifurcating at regular intervals of 5 mm. or uiore, branches, 0.7 
mm. wide, 1 mm. wide just. l)elow a bifurcation, seven in 1 cm. 

Disse[)iments, thin, cylindrical, depressed on each face, few in 
luunber, i)ass direct or at an angle from one branch to the other, 
averaging 0.25 nun. wide. 

Fenestrules few, long, not very different in size and form; by 
inside measurement thev are 2.5 mm. long bv 0.7 to 0.8 mm. wide; 
three to three and one half occur in 1 cm. 

Zooecia in four to six alternating ranges. The usual number 
is live, with six before, and four immediately above a bifurcaticm; 
apertures circular, small, 0.08 to 0.10 mm. across, 0.13 mm. 
across including the peristome, pustuloid with j)eristome, three 
to five times their own diameter apart longitudhially, five or six 
to the fenestrule, twelve to thirteen in 5 mm. 

This sjDecies is not far removed from the genus Tliamniscus, 
the bifurcations being about one-half as numerous as the dissep- 
iments, Polypora gracilis Prout seems to be the closest related 
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species. Tliat species has a less regular growtli and nine instead 
of twelve or thirteen a])ertnres in 5 nun. Also, it has spines 
while this species is smooth. V. triangularis Kogei*s is thought 
to be (piite distinct. Specimens collected at Falls City and 
doubtfidly ])laced here show stouter dissepiments, a less diffuse 
growth, and apertures more closely placed. The very thin and 
slen<ler dissepiments are of s])ecilic importance. No other Coal 
Measure Polypora of as large dimensions has dissepiments so 
thin. The name is given on account of the distance the aper- 
tures are aj)art in the series. Tyj)e SpecinuMi No. 2-20-7-99 in 
the Morrill Collection in the museum of the Univei*sitv of 
Nebraska, Lincohi, Nebraska. 

Occurrence — Coal Afeasures: Louisville, Cedarcreek, Falls 
Citv (?), Nebraska. 

Thamniscus Kin a 

1848. Thamniscus King, Ann. ^lag. Nat. Hist., Ser. 2, II, j). ,*)89. 
See Ni(dvles and Bassler, Bull. 17o, V. S. (J^. S., p. 427, 
11100, for bibliography. 

^'Zoarium as in lV)ly]3ora, but branches bifurcate more fre- 
<]uently and are rai'cly, or not at all, connected by dissepiuients.'* 
The genus is very closely related to l\)lyiK)ra, but is distin- 
guished by the usual al)seuce of (lisse]nments. Zoaria i)iiniate, 
palmate, or IVd'urcate. Itt^presented in the Coal Measures of 
Auierica by live species. The following occur in tliis State: T. 
pinnatus Coinlra, T. scvillcMisis I'lrich, an(l T. palmatus (Pro 
visional) Condi'a. 

(ienotype: Ceratt)|)liytcs dnbius Sc-lilotheim. Rang(\ vSilur- 
ian-PtM'mian. 

Tlianiiiis<*iis pinnatus ("(mdnt 
PL. XVII, Fi(iS. 1-".. 

VM)'2. Tlianniiscus pinnatus Condra, Amer. (leol., XXX. No. ('), 

p. :r)l, pi. XXIV, :l-8. 
19o.*>. 'j'liamniseus ])innatus Condra, Barbour, N(0)r. ,(Icol. 

Siirv., I, |). 12S. 



J)ESCRIPTIOXS 83 

Zoariiim a pinnate frond, varying niucli in size; one oom])lele 
specimen collected at Koca is 3 cm. high, and 4 cm. wide; all 
other zoaria found are smaller and average higher than Avide; 
the base is subcircuhir, from which a stalk ascends to snp])ort 
the frond. The main l)rancli ascends in a zigzag manner, giv- 
ing oil short pinnae or lateral branches at the bends and bifur- 
cates at distances of from 4 to 10 mm. Another form of growth 
is less zigzag in character. It is more like T. octonarius 
Ulrich, but has been ])ronounced distinct by the author of that 
species. Branches subcircuhir to sid>elliptical in section, wider 
than thick, especially at a distance from the stalk, 1 or 2 mm. 
Avide, more than their own diameter a])ai-t; form and size vary in 
different regions and with the condition of growth; the obvei-se 
face is more convex than the reverse. *'The pinnate branches 
divide, with rounded angles. Pinnae alternately placed, about 
2 mm. a|)art on each margin of the branch, 1 mm. apart longi- 
tudinal Iv along the branches between the bifurcations, usual Iv 
about I to 1.5 cm. long. 

Zooecia increase rapidly in nund)cr of ranges, from three, four 
or live, to seven or eight, and infrequently nine, between the bifur- 
cations. A()(Mtures small, 0.07 nun. in diameter, circular, pyri- 
form in worn spc^cimens, arranged in delinit(* longitudinal series 
and quite regular diagonal sei'ies; Iift(HMi occur in i) mm. 
lonixitudinallv, four and one-half in 1 mm. diagonallv; in 
some well preserved sj^ecimens they ar(^ ])laced on faint oblirpu* 
I'idges. 

The brandies di\ id(^ with rounded angles, but th(^ ranges of 
Z(^oecia s(»()arat(^ at acnt(» angles with a wcMlge-shapcMl area 
b(»tween. Peristome, in ()(M*fect specimens, iiorsi^shoe-shapccl, 
el(»vated, lift(»d into a small s|)in(^ on each side of the a])erture. 
On the lower sid(» of tli(^ apcM'tun^ tlie peristome widens to 
wholly or [)artially suiround a sub-oval depression which, in 
])erfect specimens, is .1 1 mm. wide* by .IS mm. long. 

This s|)ecies is I'clatcd to T. octonarius I'lrich, but has more 
prominent ajxMtures and a pinnate inst(*ad of a bifui'cate zoarium. 
The figures repn^sent two typc^s of growth and what may 
be two distinct species, yet the writer ])refers, for the ])resent at 
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least, to place them under the same name. One form is less 
pinnate and more like Ulricli's species. Type specimen No. 
18-18-2-99 in the Morrill Collection in the museum of the Uni- 
vei*sity of Nebraska, Lincoln, Nebraska. 

Occurrence — Coal Measures: Bennett, Hoca, Falls City, South- 
bend, and Dawson, Nebraska. A common fossil in certain beds 
two miles below Bennett. 

TliainiiiNcus .sevilleusis r7?*/c^ 
PL. XVII, Fig. G. 

1890. Thamnis(!us ramulosus Ulricli, (ieol. Surv. 111., VIII, 

p. 610, pi. LXll, i-ih. 
1890. Thamniscus ramulosus var. sevillensis I'Irich, (ieol. 

• Surv. III., |)]). (510, fill, pi. LV, (3, ])1. LXIl, 5, 5a. 
1903. Thamniscus sevillensis I'lrich, Barbour, Nebraska (Jeol. 
Surv., 1, p. 128. 

Later, .Mr. Ilrich raised the vai-iety sevillensis to the import- 
ance of a sp(M-ies. Oue singh^ well-j)reserve(l s])ecimen found 
at Uoca represents a variety with the following (lescrii)tion: 

Zoari.um a rapidly expandin/z Frond, about 1 cm. hin^h by 
1.5 cui. wide. Bi-anches rounded on the reverse, 0..')5 to 0.65 
nun. wide, dependiu^f on the position in the zoarium from which 
the measurements are taken; they gradually decrease in size 
towards tin* [)eri[)herv; bifurcations with wide angh^s, at dis- 
tances of 1 to '2 mm., giving a dllfuseajjpearance to the zoarium. 
A row of small conical nodes is scattered along the centers of the 
branch(*s on the reverst* side at distances of 0.5 to 0.7 nun.; some 
few reverse j)ores occur at distant intervals on this face. 

In the periphery, pinnae or small branches are given off sub- 
alternatelv, I'iuht and left, from the sides of the branches at 
distances of 0.6 to 0.7 mm. 

Zooecia, as determined from worn portions of the reverse face, 
in three to four alternating ranges; apertures more than three 
timers their dianu»ter apart longitudinally, with fourteen or fif- 
teen in 5 mm. This vai'iety has a more diffuse growth than 
typical specimens of the species. 
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TlianiniHCUS paliiiatiis (Provisional) Coiidra 

PL. XVll, Fio. 7. 

liiO-. Tliamnisc-us [)alniatiis (Provisional) Condra, Anier. (ieol., 

XXX, No. (), ]). o55, ])1. XXI\\ \). 
ItK).*). Thainnisfus ])aliiiatns (Provisional) Condra, Barbour, 
Nehr. (ieol. Snrv., I, ]). 1-8. 

Zoariuni a small pahnato expansion, 1 1 mm. wide and 12 mm. 
high, supported hy a eireular base from which aseends a short 
dividing stalk whieh divides into ])rimarv and secondary 
branches; l)ranches about ().()i) mm. wide, (piite straiglit, evenly 
convex, nearly in a plain, about their own diameter apart, bifur- 
cate with rounded acute angh^js; no dissepinuMits or fenestrules 
present. 

Zooei-ia (wtend from the sidt^s of the branches and seeui to 
show ])rominent i)rojt*cting ai)ertur(*s, O.'Jl to 0.2.") mm. apart, 
with thirteen occurring in 5 mm. Worn portions of the zoarium 
show them arrauixc^l in thr(H' to live ran<res. Owinijfto its mode 
of gi'owth, no other (h^scrilxMl Ijryo/oan is a[)t to be confused 
with this species. As yet only one s|)(»cimen has been secured. 
It was s(Mit to K. (). rij-icli, who pronounced it of strange and 
peculiar gi'owth, an<l exj)resse<| his regnMs that tlic^ obverse face 
did not show. 'iyj)e specimen No. J)()-5-!)l) in the Morrill Col- 
lection in t\w mus(Mim of the I niversity of Nebraska, Lincoln, 
Nebraska. 

Occurrence* — Voiil Measures: I {oca, Ne))raska. 

Acanthocladiidae Zind 

'*Zoarium a |)innat(^ or fenestrate ex|)ansion, celluliferous on 
one lace onlv, consistinu of stron^jc central stems which uive off 
numerous suuiIKm', latei'al branches from their margins; the lat- 
eral branches are fre(\ or uniti^ with those of the next stem; 
nonporiferous disse|)im(U)ts rarely present; zooecial characters 
niostlv as in the Fem^stcdlidae." Tin* familv is usually distin- 
guished from Fenestellidae by the |)resence of ai)ertures on the 
dissepiments or lateral brani-hes. Represented in this state by 
two genera: Pinnat()|)ora Vine and S(»i)to|)ora Prout. 
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Finnatopora Tine {Glauco)ioimi of sinne authors) 

^^Zoariuiu a small delicate stipe, witli short, free, lateral 
branches ^iven oiT frequently and at re^^ular intervals; aper- 
tures in two rows se])arated by a moderate nie<liau keel." 
(ienotype: Olaueonouie ele,irans Voun;Li: and Youn-u:. lian.ixe, 
Devonian — Coal Measures. The followin*^ species were found in 
the state: P. trilineata (Meek), P. pyrifonnipora Poixt^i-s, and 
P. youngi Uhich. 

Piiiiiatopora trilineata [Mctk] 

PL. XVII, Fig. 8. 

1872. (flaueononie trilinc^ata Meek, Pal. Kastern Nebraska, p. 

157, ])l. VII, 1 a-d. 
181)0. Pinnatopora trilineata ririch, (Jeol. Surv. III., VI 11, p. 

(520, pi. LVr, (). 
1804. Pinnato])ora trilineata Keyes, Missouri (Jeol. Surv., 
V, p. oj. 

1900. Pinnatopora trilineata Nickles and P)assler, Hull. 1 7/^ V. 

SI i ti .) — — 

. . w. n., p. ,y,) i . 

1901. Pinnatopoia trilineata, Ro.u:(*rs, Kans. Tniv. (^)uai'.. No. 
4, pp. 24;"), 247, vW. 

190'). Pinnatopoia trilineata (McH'k), Barber, Nebraska ( let >b 
Surv., I, ]). 127. 
Zoai'iuni a pinnat(* frond. Midrib cylindrical, linc^ly stri- 
at(M| on tli(^ i-cvers(\ O.T) mm. wide, nivin^ off from each si<h» at 
an^irles of 00-70 d(^/j;re(»s, twelve pinnai^ in I cm. Pinnae suh- 
alternately plac(^d, 0.2() unu. wide, 1 to 2 mm. lon,<j: and about tin* 
width of th(^ midril) a|)art. Louiritudinal sti'iac^ show on the 
reverse of the midrih and pinua(\ '"Obverse* face* of midribs 
subauLTular with thrce^ lint* straiuht lines aloutr th(M(Mit(M\ the 
nuMlian om* sli«ditlv tlu* stronirt^st. Pinnae* similai-ilv marked 
but on a smaller scal(\'' Zooecia in two ranue^s on th(* midrib 
and pinnae. ''Apertures cireulai", 0.09 nnu. aci'oss, tw(^ diaujc- 
t(M*s apart, s(*vent<'en in o mm.'' ApcMtures sliirhtly suialK*r on 
the pinnae*; when perfectly ])res(»rv(*d, th(*y aiv surrounded hy 
thin (*h*vated |)(*ristomes. One* ap(*rtui*(* occurs opposite* the* 
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upper part of tlie base of eaeli pinna and twooecMir in the s])ace 
between on eacli side of the midrib. 

The three mesial lines constitute the principal external pecul- 
iar character of the s])ecies; the size of the midril) as well as the 
number of pinnae in a given space are also important. My 
observations a.<^ree with those of E. 0. Ulrich, in that there are 
twelve pinnae on each side of the midrib in 1 cm., instead of 
eight or nine as recorded by Meek. One s])ecinien has thirteen 
in 1 cm. A fra/jfuient collected at Plattsmouth shows the tri- 
lineate appearance cpiite well. 

Occurrence — Coal Measures: Nebraska City, Nebraska, 
(Meek); Sangamon county, Illinois; Kansas City, Missouri; 
Plattsmouth, I^a Platte, Nebraska City, and Itoca, Nebraska. 

Piiiiiatopora pyriformipora Rogers 

PL. XVII, Figs. 9-10. 
* 
19(3<). Pinnatopora i)yrif()rmipora ]{ogers, Kans. [^niv. Quar., 

IX, No. 1, |). 9, pi. 11, f), (Ja. 

1903. J^innatopora ])yriformipora Pogers, IWbour, Nebraska 

(ieol. Surv., I, p. 127. 

Zoarium a snudi pinnate frond, usually not more than ?> cm. 
high. Midrib fairly straight, about Of) mm. wid(\ rounded on 
the reverse but not as cylindrical as P. trilineata, showing small 
tubercles placed about even with the basc^ of each alternating 
pinna; obvei-se face of midril) and branches with a fairly distinct 
mesial carina (-arrying nodes |)laced at intervals of about 0.1 mm. 
with twelve in »"> mm.; obverse fac(^ of tin* pinnae with small 
carina and no<h.*s at distances of 0/27 mm. Latt^al branches, 
averaging D.l njiii. wi(l(», aie giv(Mi off from the midril) at dis- 
tant intervals, and also hecouK* pinnate. Pinnae a little more 
than the width of the midrib apai't, given oil* from the midril) 
and branches at anirh^s To to SO dcLrr('(*s, .2')-. .'hum. wide, 1 to 
2 mm. long, with twelve^ on oiwh sidt* in 1 cm. 

Z()0(^cia in two alteruatiug rangers on the midi'il), branches 
and pinnae. Aperturc^s circular, small, 0.07 to O.iKS mm. in 
diameter, twc) to tlire(» times tlu^ir own diametcu- a|)art, phu^ed 
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one oj)i)()site the base of each ])imia on each side of the carina 
witli two in the space between, ei^ht occnrinp^ in 5 mm. Rogei"s' 
specimens have ])yriform apertnres, smaller node and a more 
prominent carina; tlie reverse face was not observed by him. ]f 
specimens fonnd here prove s])ecifically distinct, the name P. spin- 
nlosa shonid be nsed as that is tlie name nnderwhicli the writer 
had placed them bt^fore Rogers defined his species. 

Nebraska sj^ecimens resemble V, trilineata Meek in general 
zoarial measurements, l)nt have a vcrv different revei*se face 
with small tubercules. The obverse face does not show a trilini- 
ate carina, but has s|)ines on a carina. Nodes though al)sent in 
^leek's species, are so ])rominent in old growtlis of Nebraska 
specimens, sn|)])osed to be P. i)yriformipora, that the two species 
are easilv distin<nnshed l)v the unai<le<l eve. Specimens in the 
jMorrill CoUection in tlie museum of tlie I'niversity of Nebraska, 
i^iiu'oln, Nebraska. 

Occurrence — (^)al Measures: Argentine, Kansas; Platts- 
mouth, and Roca, Ncl)raska. (^uite common in the first Warner 
(juarry one mile north of Roca. 

Piiiiiatopora yoiin^i Vlrifh 
Ph. XVIIl, Fig. 1. 

1<S(S8. Rinnatopora youngi [^Irich, Bull. DcMiison Univ., IV, p. 

78, j)l. XIV, (i, Oa. 
181)0. l*innat()j)()ra youngi Clrich, (leol. Surv. 111., VIII, p. 615, 

pi. LXVl, 3.^ 
181J1. Pinnatopora youngi llrich, Keyes, Missouri'Cfeol. Surv., 

V, p. ol. 
]i}(M). Pinnat()|)ora youngi riricli, Nickh^s and Passler, Bull. 

I t »), I . n. V •. n., p. .)')/ . 

llJOo. Piiinat<)|)ora youngi llrich, Barbour, Neln*. (Jeol. 
Surv., 1, p. 127. 
The writer sup|)osed tlu* specimens found here represented a 
new speci(*s and sent some of them to Mr. ririch for verifica- 
tion, who i)ronounced them identical with specimens Avhich 
he had collected from a number of localities and to which he 
has given the manuscript name P. youngi var. carbonaria. 



This variety ( I ilTors IVoiu typical s()e('iinen>^ ol' tlic species in liav- 
iuiX a sli<xlitlvsiiia1l(M* inidril), and thirte(Mi instt^ad of elevcMi i)in- 
naie, on eacli side, in a s])aee of 1 em. T\w apeitnres ai*e smaller 
and are not so far apart, with thirttMMi, inst(^a<l of eleven in each 
series, in 5 mm. The carina and nodes a|)pear l(»ss \v(dl drv(d- 
oped. Specimens in the colhn-tion of K. O. ririch, Newport, 
Kentnckv, an<l in tin* Moi'rill Collection in the* mnsiMun (»f the 
Universilv of Nebraska, Lincoln, Nebraska. Found in the Coal 
Measni'cs at Plattsmontli, Nebraska. Ty|)ieal spc^einuMis of the 
si)ecies have been eolhn-ted by K. n. Clrieli as follows: Wavei'ly: 
Richfield, an«l Lodi, Ohio; Keokuk: l\(M)kuk, Iowa; Kind's 
Mountain, Kentnckv. 

Septopora Prout 

18r)U. Septopora Prout, Trans. St. Louis Acad. Si-i., 1, p. 1 IS. 

For biblio,Lrra|)hy, se(* Nicdvles and IkisshM*, Hull. ]7.*>, 

r. S. (i. S., p. 404, 11)00. 

" Zoarium a fen(»strate, llabellate or h^af-likt^ expansion: pri- 

marv branches nuuHM'ous, increasinir bv bifui-eation or inter|)ohi- 

tion; th(» lateral branch(*s unite with thos(^ from the adjacent 

primary branches; a|)ei*tur(^s in two I'ows on |)rimarvand hiteral 

branclu^s; n^'tM-st* usuallv with line striae* and scattcM'Cil 

(limor[)hic |)ores." F(MH^strated species arc^ distinnuislied from 

[\)lypora and Fenestcdla by the [)res(Mice of aptM'tuns c)n the 

dissepiments. 

(Jenotype: Se|)topoi-a cestiiensis J^iont. lian,Li(\ Mississi])- 
pian — Coal Measures. The ^^^enus is represented in th(* state' 1)y 
a hir^e number of s()ecimens, most of which should b(* refei'j-ed 
to S. biserialis (Swallow) which s])ecies inedueh's practically all 
fenestrated foiius. '^Fhe following s|)ecies and vari«:ti(*s have 
been collected in the state: S. decij)iens ririch, S. multipora 
(Rogers), S. ci^striensis Prout, S. l)iserialis (Swallow), S. biser- 
ialis-nervata ririch, »S. ])iunata Ulrich, and S. robusta Llrich. 
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Septopora decipieiiH Ulrirh 
PL. XVIII, KiG. 2. 

1890. Se[)t()|)()ra ilccipicus riricli, ( leol. Surv. III., N'lll. p. CuV), 

])]. LXVI, SI. 
11)00. So|)t()|K)i-a (lecij)iciis I'Iricli, Nickh's an<l I>a>^lrr, Rull. 

17:5, r. S. C. S., |). 10,1 
IIMK). Sej)la])ora <l(H-i()i(Mi'^ riricli, IJarlxmr, Nrhr. (icol. Siirv., 
1, p. 127. 

'^Zoariiiin a narrow ])iiiiiate stripe, dividing dicliotoimmsly at 
distant intervals, with often a IVMiestration for a slioi-i distance 
above the hifnrcation." '* I sually th(» pinna(» arc >.liort, snl)ear- 
inate, ta|)er I'apidiy, with twelve or thirteen on each >id(' in 1 ein. 
Midril) iiiereasin«^ ^nadnally in width JVoin O..") to O.l) {H I nnn. 
between the hifnreations; on th(^ ohvcM'sc with a well (l(»Iined 
rounded carina, cariving J'aint nodes 1 jnni. apart. Zooecia in 
two ranges exce|)t often jt^st beneath a bifnrcati(»n where tlirec 
rows may prevail for a short distance. A|)ertnres rather huge, 
snboval, U. ir> mm. long, as much or less a|)art, number betwe(*n 
pinna seventeen in ;"> mm. Peristome vtMV faint. Acc(*ssorv 
])()r(^s small, about ().<).') mm. in diameter, distributecl at irregu- 
lar intervals among the zooecia ajXMtures. Pcvcrsc* of midrib 
rather l)roadlv roundecl, vcrv lin(dv striated, with a small num- 
I )er of accessory |)ores.'' 'ririch) 

As yet only a few undc^ubted sp(H*imens of this species liave 
been found in Nebraska. The midril) is 1.1 nnn. wide below a 
bifurcation; the a])ertures are slightly farther a])a]'t than typical, 
with sixteen instead of seventeen (H^curing in 5 nnn. In other 
respc^cts the best specimen seeured agrees with the above descrip- 
tion. 

Oecurrenee — Chester (.ir()U[): Sloan's Valley, Kentucky; Coal 
Measures: J^lattsniouth, and Ashland (?), Nebraska. So far as 
the writer knows, this is the first rej)orted oeeurrence of the spe- 
cies in the Coal Measures. 
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Septopora miiltipora {WKjtra) 
PL. XVIII. Fa;s. :?, 4. 

IIMH). Piiiiiatopora miiltipora Rogers, Kansas I'niv. Qiiar., IX, 

No. 1, pi. Ill, 2, 2a. 
in(H. Pimiato()ora miiltipora lio^ucrs, Kansas I'niv. (^)nar., IX, 

Xo. 1, p. 217. 
liM)*), S('[)tapora miiltipora ( Rogers), Uarhoiir, Xein*. ( I(M)I. Snrv., 

I, p. ll\S. 

''Zoarium a rather large pinnate IVond. Midrib straight, O.il 
mm. wiile, irivinir olT on (»aeh si(h» hMii- branches in '> mm. J*in- 
na(* long and shMider, about O..'^) mm. wide, given olT snbalter- 
natelv at an an^rle of about 7.") deufrees. Zooeeia in two alternat- 
ing rows. A|)ertnres small, snbeireidar. abont their own diam- 
eter aparl, smentcHMi in o mm. ^hw a|)(M'tnre occurs at the 
small angle ot" the ])inna(^ with the midrib, and live in the space 
b(Mwe(Mi. Reverse face coveriMl with liiu* longitndinal striae 
and cii'cnlar porc^s, with modiM'ately well (h^limnl jxM'istomes. 
()l)vers(» Face not s(hmi." (Roltci's) 

Xebraska specimens, thongh somewhat more I'obnst, agrt^e in 
tilt* main with the al)ov(> description. The midrib is 0.5 to 0.7 
mm. wid(*; tlu^ pinnae averaging ()..*>() mm. wid(\ unit(» by dis- 
sepiiiKMits |)r()ving that the specimens belong to the genus Sep- 
topora and not to Rinnatopora as given by RogcM-s. The revei>;e 
])ores are also indieative of the generii* position. The obverse 
face shows a rounded earina, O.lo nun. wide, with small nodes 
])laced at distances of 0.35 mm. Zooecia siibalternately placed 
in two not very regular ranges. Apertures siibeireiilar, one 
and one-half to twice their own diameter apart, seventeen to 
nineteen in 5 nun., with abont live in each range in the space 
between the junction of the [)innaexand midrib. Two ranges 
occur on the ])innae. This specfies is closely related to Septo- 
pora decipiens ririch, bnt has eight instead of twelve to 
thirteen lateral branches or pinnae on each side of the midrib 
in 1 cm. 

if Itogers' speciniens differ in zoarial characters (as they may) 
so that they sliouhl be placed with the genns ]*innatopora, the 
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N(0)raska speciineiis will, in that ov(Mit, he a disiiiict specie'^ of 

S('pt()j)()ra. SpccinuMis in tin* Afoi-rill ColliH-tion in the niu->(Miin 

oF llio rnivcrsitv of Xchraska, l/nicoln, N(»l)raska. It iiiav ho 

that Mook iiK^asnrccI spcciniciis of this species instc^ul ni' l\ 

triliiieata, thorchy caiisiuL!: him to make the (mioi' in rt^>])(M-t 

to the nnnihor of j)ini)a(' in I cm. iSci^CIcol. Snrw, 111., \lll, 
l)p. ()1^(), (il^l). 

OccnrrtMicc* — ( \)al Mcasnr(»s: MnJora, I )()nirlas conntv, Kan- 

sas; Plattsnionth, Sonthhcnd, Uoca, an.I Lnnis\ill(». Ncl)i-a>ka. 

Heptopora oestrieiisis I*rn}tt 
l*L. XIX. Fkj. 2. 

18^1) Sc])t()p()ra ccsdicnNis Pront, Trans. St. Louis Aca«l. 

Sci., 1, p. 41<S, pi. Will, 1^-1>I). 
IStX). Scptopora costricnsi^ I'Irich, (Icol. Siirv., 111., \'lll, p. 

(il\S, pi. L\l\', I, Ih. 
liSlM. S(^pt(>p<)ra ccstricnsis, Kcycs, .Missouri (i(V)l. Sui\.. \, 

p. oj. 

ISDT. Scpto|)ora ccsti'icnsis, Sim|)son, Kourlccnth .\nn. K\^p. St. 

(Jcol. X(nv York, lor yr. ISDI, p. .IIT), Wjj; (>,"). 
11)00. Scj)topora c(^stricnsis, Nicklcs and Ha>>slcr, Kull. 1 7.*>, 

r. S. C. S., p. 40.1. 
]!)0*K S(»ptopora ccstricnsis Pront, Barhour, Xchr. (Icol. Sui"\'., 

I, p. 127. 
"Zoarium a rather d(dicat<\ hut compactly woxcn llalndlatc^ 
expansion,' of UKMlium siz(\ Hranches narrowly i*ound<Ml ou tlit^ 
revei*s(\ not vcm'v straight, striatcjl when vounir, increase in mini- 
l)(M' 1)V hirurcation, averaufe width O.."),! nnn., 0.0 t() O.S mm. 
before, and O..') to 0.4 nnu. innn(Mliat(dy after bifurcation, with 
twelve in 1 cui. Accessory pores cii-cular, 0.07 to 0.01) nun. if 
diameter, with usually onc^ or two placi^l near each end on 
each dissi^piment. Tln^ obvei-se fac(^ is suhan^ii^ular, with a 
small carina carrvinu: nod(^s placed at distance's of about 1 nun. 
l)isse|)iments pass nearly strai/zht l)etween branches, with a 
eonsiderable terjninal exjiansion; on the revers(\ they are 
quickly jonnded, on a level with or sliglitly de|)ressed l)^4ow 
the l)ranehes, and striated if younpr. 
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Feiiestrules small, siil)cir(nilar near the base of tlie zoariinn, 
more sulx^uadrate in the ])(M"n)h(n-v, with. eleven in 1 em. 

"Zooeeia in two ranges, but a third is occasionally interpolated 
just before a bifurcation. A[)ert*ures circular, 0.14 mm. in 
diameter, about two-thirds of their own diameter a])art, twenty- 
two to twenty-three in 5 mm." Commonly four apertures 
are placed on each dissepiment, the nund)er varying from two 
to five. Accessory poi*es are geiu^rally found on tlie diss(»pi- 
ments and a few mav occur amonii: the zooecia. 

**The distinguishing features of this sj)ccies are the comj)act 
a])pearance of the network, the small round(»d fenestruh^s, large 
nnnd)er of branches in a given spac(% the short dissepiments 
and few zooecia on tluMii, and the com])aratively large size of 
the accessory pores. These differences a])j)ly particularly to its 
nearest relative^ and associate, S. suhcpuidrans." The species is 
quite readily distiuguishe(| IVom S. bis(»rialis (Swallow) and 
closelv related forms l)v tht* manner in which branches increase 
in nund)er. The inci(Nis(* is bv hifuication an<l not bv inter- 
polation or lateral division, as in closely relatc^d forms. This is 
the first pid)lished I'cport of tlu* occurnMicc^ of the s])ecies in 
the (\)al Measures. 

Occurrence — CMu^ster (Iroup: Chestf^-, Illinois; Sloan's Valley, 
and several localities in Western Kentucdvv. (I'Irich). 

Coal Measures: South ImmkI and Plattsmouth, Xebi'aska. 

Septopora biserialis {Swalhnc) 

1^.. XVIII, Fio. 5. 

ISilS. vSynocladia viigulacea l*hiHips (?), Swallow, Trans. St. 

TiOuis Acad. Sci., I, j). 17i). 
18r)8. Svnocladia biserialis Swallow, Trans. St. Louis Acad. 

Sci., I, p. 171). 
1860. Synocladia biserialis. Meek and Hayden, Proc. Acad. 

Nat. Sci., Phil., p. 21. 
18(5(3. Synocladia virgulacea (not of Phillips), Ceinitz, Carb. 

unci Dyas in N(d)raska, p. 70, pi. V, 14. 
1870. Synocladia virgulacea var. l)iserialis, Meek and Worthen, 

(.Jeol. Surv., ill., V, pi. XXIV', 15a-c. 

7 
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1872. Synocladia biserialis, Meek, Pal. Eastern Nebr., p. 156, 

pi. V^II, 5a-5e. 
1874. Syiiocladia biserialis, Meek, Anier. Jour. Sci. Arts., Ser. 

:i VII, p. 486. 
1877. Syiioc'ladia biserialis. White, Wheeler's U; S. G. S., IV, 

p. 107, ])I. Vir, 3a-c. 
1884. Synoclatlia biserialis. White, Thirteenth Ann. Rep. 

Indiana, Geol. Nat. Hist., part 2, j). 138, pi. XXV, 11-13. 

1887. Septo|)ora biserialis, Foei-ste, Bull. Sci. Lab. Denison 
Univ., n, ]). 87; ibid., Ill, 1888, pi. VII, 16a.c. 

1888. Synoeladia biserialis, Keyes, Proc. Acad. Nat. Sci. 
Phila., p. 22o. 

18iK). Se])t()p()ra biserialis, Lllrich, ( Jeol. Siirv. 111., VII], p. 631, 

pi. LVl, 11. 
18S)4. Se|)top()ra biserialis, Keyes, Missouri (ieol. Surv., V, p. 

32, 1)1. XXXIV, la-d. 
1896. Se])topora biserialis, Smith, Proc. Anier. Phil. See., 

XXXV, p. 237. 
181)8. Sei)top()ra l)iserialis, Darton. Irrigation Paper. No. 12, 

U. 8. (J. S., p. 10. 

1900. 8e])topora biserialis, Nickles and Bassler, Bull. 173, U. 

S. (r. S., p. lOf). 
li)Ol. Sej)topora biserialis, Roarers, Kans. Tniv. Quar., IX, No. 

4, p|). 23!), 240, etc. 
11)03. Septopora biserialis (Swallow) Barbour, Nebr. (Jeol. 

Surv., I, p. 127. 
''Z(^ariuni lar<i:e, irregular, infundibuliforni, strongly folded 
and often overla|)])ing in the u])per portions.'' Brandies nearly 
parallel (except near the base), increase in nund)er by interpola- 
lation or by lateral division, evenly rounded, smooth or striated, 
with lew acc'(*ssorv j)ores on the reverse; obversely, they are eon- 
vox excel )t for a small mesial carina which carries nodes O.;*) by 
0.8 mm. apart; no(l(»s long and prominent oji old s|)ecimens. 

"Branching averaging 0.5 mm. wide, but varying from 0.3 
or 0.4 to 0.7 or 0.8 mm. with nearlv unifonidv ten in 1 
cm." Sojue specimens show eleven or twelve in 1 cm. Dissej)- 
iments usually arched, some^times straight, twothirds as wide as 
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the branches, depressed and often striated on tlie revei*se, at 
times faintly carinated on the obverse, witli accessory ])ores 
scattered among the zooecial apertures. *'Fenestndes nsually 
transversely oblong, often irregularly quadrangnlar or some- 
what crescentric, wider than the branches, about thiiteen in 1 
cm," They vary nnich with tlie condition or age of growth. 

Zooecia in two ranges on the branches and dissepiments; 
apertures subcircular, Avith thin peristomes, 0.12 to 0.14 nnn. in 
diameter, about two-thirds their own diameter apart, twenty to 
twenty-one in 5 mm.; three to eight apertures (x^cur on each 
dissepiment. 

The species is distinguished from S. sidjquadrans IHrich, 
principally by the method by Avhich the number of branches is 
increased, namely interpolation and lateral division instead of 
bifurcation, as in the latter. The species is closely related to S. 
robusta, but has fewer accessary ])ores on the revei-se faces and 
does not have three ranges of zooecia (m the (lisse|)iments. 

Occurrence — Coal Measures: " Various localities in Kansas, 
Nebraska, Missouri, Indian Territory, Iowa, Illinois, Ohio, and 
Kentuckv." This is one of the most common fossils found in 
Nebraska, (X'curring in many of the Coal Pleasure exposures, as 
at Plattsmouth, LaPlatte, Cedarcreek, Uichfield, Southbend, 
Louisville, Ashland, Falls C^ity, Dawson, Tecumseh, Tablerock, 
Bennett, liulo, Peru, Nebraska (^ity, KockblulT, Nehawka, Weep- 
ing Water, and Roca. 

Septopora biserialis-nervata llrkh 
PL. XIX, Fig. 1, AND Frontispiece. 

1890. Se})t()pora biserialis var. nervata ITlrich, (Jeol. Surv. 111., 

VIII, p. (>?>2, pi. LXIV, 6. 
1900. Sej)toi)ora biserialis-nervata TJIrich, Nickles and Bassler, 

Bull. 17:5, V. S. (J. S., p. 405. 
1903. Se])t()])ora biserialis-nervata I Irich, Barbour, Nebr. 

(ieol. Surv., 1, ]). 127. 
^riiis variety is well represented in the state, esj)ecially in the 
shales at Koca, where specimens, usually well preserved, are 
easily collected; one of the largest specimens is 8 cm. high by 
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6.5 cm. wide. The zoariiiin is fan-shaped, consisting of prnnary 
and secondary Lranchcs; the former are given off radially from 
the base and in tnrn give rise, at acute angles from tlieir sides, 
to secomhirv brandies wliich gradnallv increase in size and in 
turn become pinnated. Nebraska specimens have an average 
of nine branches and ten fenestrules in 1 cm. 

"Tliey differ from the ty[)ical form of the species in having 
primary and secondary braiu'hes, the former being nnicli 
stronger Uian the latter and arranged in a radial manner around 
the base." 

Occnrrence — Chester (Jrouj): Kentucky; Coal Measures: 
Illinois; near lied Oak, lowd; Roca, Plattsmouth, Southbend, 
Ix)uisville, I.a IMatte, 13(Minett, and Tablerock, Nebraska. 

. Septopora piuiiata Vlridi 
PL. XX, Fios. 1. 2. 

1890. Septoj)ora j)iiuiata Ulrich, (ieol. Surv., 111., VI II, p. (i/>3, 

pi. T.XIV, 7, ])1. LXV, 1, la. 
VMM), Septopora interopi^-ata liogei-s, Kans. Cniv. (^)nar., IX, 

No. 1, p. 11, pi. Ill, o, oil. 
1900. Sej)top()ra pinnata ririch, Nickles and Hassh^r, Bull. 173, 

U. S. G. S., p. 406. 

190;5. Septopora pinnata Tlrich, Harbour, Nebr. (icol. Surv., 1, 
p. 128. 

Zoarinm a pinnate frond consisting of one or more midribs 
and lateral branches; midribs rounded on the reverse, but car- 
inate on the obverse, where each bears a row of small nodes 
0.35 mm. a[)art; branches 0.5 to 0.7 mm. wide. Lateral 
branches given off subalternately from the midrib at less acute 
angles than in S. biserialis-nervata I'lrich; they are also carin- 
ated. '*Eight branchlets averaging 0.3 nun. wide are given off 
from each side of the midribs in 1 cm.'' Dissepiments rela- 
tively large, arched or straight. Fenestrules usnally about as 
wide as the branches with eight to ten in 5 mm. Zooecial aper- 
tures subcircuhir, about their own diameter a])art, with nineteen 
or twenty in 5 nun. and two to nine on each dissepiment. 
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Small pores are often found between the zooecial .apertures; 
these also occur in other species of the genus. 

Tliis so-called species is not very different from basal portions 
of S. biserialis (Swallow), and it is doubted, therefore, whether 
it represents a logical species distinct from S. biserialis. S. 
interporata Rogers is without much doubt a synonym. 

Occurrence — Coal Measures: Jasper county, Illinois; Argen- 
tina, Kansas; Roca, Louisville, Southbend, Peru, Bennett, and 
Plattsmouth, Nebraska. 

Septopora robusta 11 rich 
1^. XVIII, Figs. 6, 7. 

1890. Se])t()p()ra robusta Ulrich, flcol. Surv., 111., Vlll, p. G33, 

pi. LVl, 9-t)c, 1)1. I.XIV, :\ 3a. 
1900. Septo])ora robusta I'lrich, Nicklcs and Bassler, Bull. 173, 

r. S. (1. 8., p. 100. 
1903. Sept()])ora robusta Ulrich, Barbour, Ncbr. (ieol. Surv., 

r, p. lL\S. 

Zoarium a [hd)ellatc ex|)ansi()u resembling S. Inserialis 
(Swallow) in general a])i)earance, l)nt more robust. Branches 
rounded and striated on the reverse, at timers quite* convex, 
average 0.7 to 0.8 mm. wide, with (ive to eight, usually live or 
six in 1 cm. Th(^ obverse face has a kvA with prominent nodes 
placed 0.4 to 0.7 mm. a])art; aged sj^CM-imens show very large 
nodes. Dissepiments arcluMl or direct, (h^i)ressed, and narrowly 
rounded on the reverse. Fenestrules nearly ol)literated in very 
old growth, average wider than long, also wider than the 
branches, with seven or eight in 1 cm. lougitudinally. 

*'The zooecia form two ramies on tlie branches, with twentv- 
two or twentv-three in 5 mm. and three irre<rular rows on the 
dissej)iments. 1'lie apcMtun^s are comparatively hirge, being 
0.11 nun. in diameter and se|)arated l)y a little more than half 
their diameter." Seven to tw(Mity a|)ert ures or more oceur on the 
obverse face of each disse|)iment; diameter with ])eristome 
0.21 nun.; one s])ecimen has four irregular j*ows of zooecia on each 
dissepiment. A few accessory pores occur among the zooecial 
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apertures. . Nuineroiis accessory pores 0.08 to 0.13 mm. in 
diameter occur scattered over tlie reverse face of branches. 

This species is diiitinguished by its robust appearance, the 
presence of three ranges ?)f z(X)ecia on eacli dissepiment, and by 
the large number of accessory pores on the revei'se face. Sep- 
arated l)ranches may be confused with S. multipora (Rogers). 

Occurrence — Coal Measures: Fayette county, Illinois; Ben- 
nett, Tablercx'k, Louisville, Ija Platte, and Dawson, Nebraska. 
It is verv common at Bennett. 

Rhabdomesontidae Vine 

'* Zoarium ramose or simple, not articulated, sometimes Avith 
an axial tube, but generally solid, in which case the axial re- 
gion is occupied by thin-walle<l j)rimitive tubes, with or without 
diai)hragnis; hemisei)ta usually i)reseut, but never conspicuous; 
apertures circular or. oval, usually in linear series between 
lougitudinal elevated ridges, or in diagonally intei"secting series; 
vestibule a rhond)ic or hexagonal sloping an^a; mesopores gen- 
erally absent.'' Hejiresentcd in the Coal Measures of America 
by three genera — Rhouil)o|)ora Meek, Streblotrypa ririch, and 
Khabdomeson Voung and Young, the first two of which are found 
in Nebraska. Rogers has recently collected repre^sentatives of 
the last named genus in Kansas and Missouri. 

Rhombopora ^feek 

187:3. Rhoud)()pora Meek, Pal. Eastern Nebraska, p. 141. For 
bibliography, see Hull 17:i, W S. (1. S., p. ::5!):i, IDiM). 
" Zoariuiu slender, ramose, solid; zooecia thick-walled in ves- 
tibnlar region; apertures in longitudinal or diagonally inter- 
secting series; acauthopores ])resent, sometimes of two kinds, 
large and small." The nauie is based on the rhond)ic vesti- 
bules. Diaphragms may be [)reseut in small nund)ers. This 
genus is closely related to Stenopora and Batostomella. A ft^w 
specimens collected here are very |)uzzling and can not be cor- 
rectly placed until some one well ac(juaiuted with these genera. 
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and with plenty of specimens for stndy, establishes the limits of 
each genus. The connnon si)ecies is l{hombo})ora lepidoden- 
droides Meek. Specimens doubtfully referred to 1{. crassa 
Ulrich, and R. persimilis Ulrich have been collected. 

Genotype: lihonil)()i)ora lepidodendroides Meek. Range, 
Silurian- Permian. 

Khombopora lepidodendroides Meek 
PL. VI, Figs. 2-4: PI. VII, Figs. 1-12. 

1866. Stenopora columnaris, (ieinitz (not of' Schlotheim, 

1813, in i)art) Carb. und Dyas in Nebraska, p. iSiS. 
1872. Rhomb()i)ora lepidodendroides Meek, Pal. Eastern Nebr., 

]). 141, pi. VII, iVf. 
1877. Rliombopora lepidodendroides (?), White, Wheeler's U. S. 

(;. S., IV, Pal., p. 99, 1)1. VI, r)a-d. 
1884. Rhond)opora lei)idodeudroi(lca, I'h'ich, Jour. C^inciuuati 

Soc. Nat. Hist., Vir, ]>. 27, pi. I, 1-lb. 

1887. Rhoiubopora lepiilodendroidea, Fo(M*st(s Bull. Sci. Lab., 
I)(Miison I7uiv., 11, p. 7/>, |)1. VII, /ia, b. 

1888. Rhoin])o[)ora lepicUxlendroides, Keyc^s, Proc. Acad. Nat. 
Sci., Philad(^l|)hia, |). 22o. 

1804. Rhouibopora Icpidodeudroides, Keyes, Missouri (i(H)l. 

S.urv., ^', p. 35, pi. XXXIII, 4a, b. 
189(5. Rliombopora le])idodendroi(lcs, Siuith, Proc. Ainer. Phil. 

Soc, XXXV, p. 237. 
1899. l{houib()|)ora Icpidodeudroides (?) ^Icek, Kuiglit, dour. 

(Jeol., VII, p. 366. 
19(K). Rhondjopora lci)idod(Midroides Meek, Nickles t^- Bassler, 

Pull. 173, r. S. (i. S., p. 39;!. 
1901. Rli()nd)oj)ora le|)idodeudroides,Rogers, Kaus. Univ. Quar., 

IX, No. 4, ])p. 240, 241, 215. 
1903. Rlioml)()j)ora lei)idodeudroides Meek,(\)udra,Amer. (Jeol., 

XXXI, No. I, pj). 22-24, pi. II, 1-10. 
1903. Rhouiboi)ora Icpidodeudroides Meek, Barbour, Nebr. 

(Jeol. Surv., 1, p. 127. 
*^\iuoug a very large nuud)er of ( 'oal Measure fossils found in 
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Nel)raska, some of which liave been of service in determining 
stratigrapliy, tlie following seem to l)e the most connnon and 
widely distributed: Fusulina secalica, vSeminula argentea, Chon- 
etes granulifer, Spirifer cameratiis, and Jihomhopora lepidoden- 
droides. The last named s[)ecies has a wide range both verti- 
cal and horizontal; it is more or less i)lentifully found in nearly all 
Coal Measures exposures of the state, and in the Permian at Blue 
Springs and Wymore. 

The first specimens were collected from outcrops along the 
Missouri river bv Professor Marcou. Thev were identifie<l by 
Professor (leinitz of Dresden, in 180(3, as Stenoi)ora colunmaris 
(Schlotheim 1813, in ])art). According to Meek, who ])ublislied 
the species in 187-, the specimens ol)served by (Jcinitz were R. 
le[)i(lodend]()idcs ^Icek incrusted hy Fistulipora nodulifera Meek. 
The writer has found several specimens which were (piite con- 
cealed by Fistulipora nodulifera Meek. It is very evident, there- 
fore, that Pj'ofessor (icinitz mav hav(^ enoneouslv identilied two 
new species, one covering the other, as a single described s|)ecies." 

Meek's diaLrnosis is based on tlie vounu: <j:rowtli, and, as a 
result, the species is often im|)crl'ectly known by that comlition 
alone. Tlu^ wiitcr has colhu'tcd and placed in the Morrill Col- 
lection in tlie mnsenm of the llnivcj-sitv of Nebraska not less 
than fifty ])onnds, re[)resenti ng sevi^ral thousand nice clean 
sj)ecimens. Thev fall under tlun'ollowing ramose gi-owths: 1, 
youngcondition; 2, old condition without monticnh^s; 3, old condi- 
tion with UKUiticules. To these ramose i^^rowths nuiv be added, 
the incrnsting foiin, which is larely found. From superficial 
characters, the casual observer won hi try to separate the speci- 
jnens into as many sp(H*ics as tliert^ are conditions of growth. 

Zoaria ramos(\ rarely incrnsting, cylindrical or slightly com- 
])ressed, straight to iiTcgular in ext(Mit bet\v(MMi bifurcatioiis, iji 
vounu* and old conditions; surface smooth or montiferous; bifur- 
cations at inegular intervals, erpud or uiiecpial in size, angle 
variable, usually W to 80 dc^grees. Young s[)ecimens, pi. Vl, 
figs. 2, .*>; pi. VII, figs, l-.l, slender, cylindrical, snudl, aviM'age 
diameter less than 1? nun., surface^ pai)illos(% due to projecting 
acanthopores. Old conditions, pi. VII, figs. 7-12, larger, niore 
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iiTe>i:nlar, with or witlioiit moiitieiiles, size variable, diameter i> 
to 8 mill., average -1 or 5 mm.; monticules of montiferous speci-. -- 
jnens differ in size and arrangement as shown by pi. VII, iig. 10. ' . 

*'Zooecia curve gradually from central to cortical jnu'tions of 
zoarium, through which, in old growths, they ('ontinue in nearly 
straight lines to the a[)ertures; walls in central or immature 
region thin, in cortical or mature portion thick, with acantho- 
pores as a i)r()minent feature; acanthopores or tubuli, as they are 
sometimes called, between zooecial walls, of two sizes, large and 
small, i)roject from the surface when well ])reserved. Zooecial 
cavities or cells polygonal in tlu^ immature region, circular in 
section and usually smaller in the mature* portion. Tabulae 
wanting in most cells, but fretpuMitly found in ohl growths. 
Apertures subcircular in form, arrangt^l (in young growth) in 
vertical and diaLTonallv intersecting series which open intoi'hom- 
bic or subtdliptical vi^stibules; vt^stihules in very young speci- 
mens subcHij)tical. The intersecting series and vestibules are 
not plainly shown in old gj-owths." The removal of the vesti- 
bules is sometimes due to abrasion. 

''These l)rief notes mav show that the si^callcd rhombic vi^sti- 
bule has Ixmmi over-estimated as a characti^r. Prohahlv the 

« 

incrusting form has Ixhmi desci'il)ed as a sjxH-ies under Stenopora. 
The syst(Mnatic position of the s])eci(»s is ludd in dispute. M(H'k 
])laccd it under tlu^ poly|)i." 

Occurrence^ -(\)al Measures: ''A rather common species at 
vari(Mis localities in Nebraska, Kansas, Missouri, Iowa, Illineus, 
and Ohio." Found at Hennett, lioca, Ashland, Southbend, Louis- 
ville, liichlield, (\M|arcreek, La Platte, Plattsmouth, Wyoming, 
Nebraska (^ity, Tecumsch, Tabler(M-k, Ibnnboldt, Dawson, 
Sal(Mu, Falls City, Weeping Water, Nehawka, UockhlufT, and 
other localities in N(»braska. The vounu: •rrowths occur in 
large numbers at Tablerock, while sj)(H-im(Mis in the old condi- 
tions of growth an* even more abundantly found just above a 
thick hed of lliuty limestone outcropping aloug the Platte riv(*r 
from Louisville to Southbend. PcM'uiian: Some years ago Pro- 
fess{)r Knight collectecl specimens at Phu* Sj)rings, and Wymore 
and referred tluMu with (piestion to this sj)eci(»s. Since that time 
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tlie writer has identified the species in the FK)rciice flint at 

'*•' those ])laces. Professor Prosser has collected and identified 

. ••/ specimens from the Permian of Kansas. The above descri])tion 

by the writer, but slicrjitly modified, was recently i)ublished in 

the American (leologist. 

Streblotrypa Ulrich 

1890. Streblotrypa Ulrich, (Jeol. Surv. Illinois, VlII, pp. 

403, 66o! 
1897. Streblotrypa, Simpson, Fourteenth Ann. Itep. St. fleol. 

New York, for yr. 1894, p. ;")51. 

1899. Streblotrypa, oVabau, Ihill., BulTalo, Soc. Nat. Sci., VI, 
p. 167. 

1900. Streblotrypa, Nickles and BasshT, Bull. 173, F. S. G. 
S., pp. 44, 420. 

Zoarium ramose, slender, solid; zooecia lonix, tubular, diverg- 
ing from an imaginary central axis; inftM'ior lieniiseptum best 
developcMl, and situated well down in tin* Iuuhmi of the zooecium; 
ai)ertures elliptical, peristomed, usually in longitudinal series; 
small pits, one to twelve or mon^ in nundxM*, and arranged in 
two or more rows when iiumerous, occur betw(»cn the apertures; 
small acanthoi)ores may be ])resent. Specimens of l{hond)opora 
le[)idodendroi(les in which the acanthoj)ores have weathered out, 
forming a|)|)arent mesopores, an^ very d(H"eptiv(^ and might, by 
a casual examination, be wrongly identified as members of this 
genus. A few specimens in that condition were ol)s(M*ved. 

(lenotype: StnO)l()trypa ni<-kl(^si ririch. Range, l)evc)nian- 
Permian. 

Only two s[)(H*ies have Ixmmi rei)orted from the Coal Measures 
of America, one of which, S. prisca, occurs in Nebraska. 

Uogei*s HM-ently collected the same* in tlu^ P(M*mian, at (I rand 
Sunnnit, Kansas. 
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Streblotrypa prlsca (Gabb and Horn) 
PL. XX, Figs. 3-8. 

1862. Cavea ])ris(a (Xiabh and Horn), Jour. Acad. Nat. Sci., 

l^liila., Ser. 2, ^^ p. 175, ])1. XXI, 67. 
19(XJ. Strehlotrypa ulriclii, Rogers, Kansas Univ. Quar., IX, 

No. 1, Ser. A, p. 3, pi. 1, 3, 3a. * 

ll)0(). Strebl()trv[)a prisca, Nickles and Bassler, Bull. 173, U. 

S. (i. S.,'p. 122. 
1901. Strel)lotrvpa [)risca, UogeiM, Kans. Univ. Qnar., IX, No. 

4, p. 2;")2. 
1903. Streblotrypa prisca ((Jabb-Horn), Barbour, Nebr. (Jeol. 

Surv., 1, p. 128. 
Zoarinni a long, cylindrical branch witli lateral and dicliotoni- 
ously formed divisions; branches generally straight, O.;! to 1 nun. 
in diameter, circnlar in cross section, dividing at distant inter- 
vals; lateral divisions thrown olT at n(*arly right angles from 
the main steni or its divisions; surface modi (itMl bvsliijjhtlv wavv 
longitudinal iidg(^s between which occur shallow depressions 
into which the aj)ertures and mesopores o|)en; zooecial tubes 
long, nearly cipial in width throughout, curve slowly to the sur- 
face, walls thin, with inferior hemist^ptum; sn|)erior hemiseptum 
not observed by {\w writer. Apertures oval, surrounded by thin 
j)eristomes, arranged in alternating longitudinal rows which are 
separated by straight or undulating ridges, (piit(* large, longcu* 
axis vertical, O.S by 0.14 mm. across, with eleviui occurring in 
5 nun. longitudinally, and thrive ini).77 nun. diagonally. Small 
pits or mesopoic^s, usually in two rows, ))Iac(Ml at rc^gular inter- 
vals, generally with six in each c(»llul(* or dc^pression. 

''This s|)ecies I'csembh^s S. nicklesi, Ulrich, but has much 
larger c(dls." Without doubt lio<cers' S. ulriclii is a svnonvm. 
The sjxH'ies is (piite i)lcntifully represent(Ml in an impure linu*- 
stone in the Warner (piarries, one mile north of Koca, X(»braska. 
(.)(*currence Uoal Measures: Fort Belknap, Tt^xas; Law- 
rence, Scranton, Top(»ka, (\)ttonwoo;l Falls, and ten miles north 
of Manhattan, Kansas; Ashland, Plattsniouth, Falls (^ity, Ben- 
nett, and Roca, N(*braska. "PcM-mian at (Jrand Summit, Kan- 
sas." (Roirei*s). 
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Cystodictyonidae Llrich 
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'Zoariuiii (UMisistiiig of two or tliree layei's of cells grown 
together hack to back, forming l)raiiching, fenestriiled, or enth'e 
leaf-like expansions or triangular brandies; zooecia semicordate 
or obovateacuniinaU' iii outline, arranged longitudinally; orifices 
subcircular, vestibule elongated; ai)ertures with peristome and 
more or less well develoi)ed lunarium; iiiterzooecial spaces occu- 
pied by vesicular tissue, often filled with a calcareous deposit 
near the sui-face/' 

The family is represented in the Coal Measures of Nebraska 
bv a single genus, Cvstodictva Ulrich. 

Cystodictya Ufrich 
1882. Cystodictya Ulrich, Jour. Cincinnati Soc. Nat. Hist., V, 

i)i). i5i\ iro. See Hull. i7:\ r. s. (k s., p. 220, looo, 

for bihliograpliy. 

**Z()arium I'amose, branches sharply ellii)tical in cross section, 
with subparallel, uonpori herons margins; apertures sul)eHiptical, 
in linear series between longitudinal ridges, which may not 
always be present, lunarium on the side of the aj)erture nearest 
the margin of the branch; intei-spaces finely striated, grannlose 
or smooth; pits and cells show only in a worn condition." 

(lenotyi)e: Cystodictya ocellata llrich. Kange, Devonian- 
Coal Measures. Itepn^senttMl in Nebraska by three species, 
(\ aniso])(>ra Condra, V. inecjuamarginata l{ogei*s, and C. 
lophocles (^)ndra. All specimens found here occur in the upper 
beds of the Coal Measnr(*s. 

Cy.stodictya aiiisopora Condra 
V\.. XXI, Fic;s. 1-5. 

]!)02. Cystodictya anis()])()ra (N)ndra, Amer. (Jeol., XXX, 

Xo. 0, pp. »>')'), ;).")(), ])1. XXV, l-f). 
lOO-i). (Cystodictya anisoj)ora Condra,lkrbour, Ni^br. Ceol. Surv., 

1,'p. 127.' 
Zoarium a bifurcating and lat(M'ally dividing branch, O.S mm. 
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or more thick, 1 to 1.25 mm. or more wide between the l)ifiirca- 
tions, 1.5 mm. wide just below a l)ifiircatii)n or division, snbel- 
liptical in section; one mar/^in usually apj^ears sharper than the 
other, resembling, to a decree, C ine(puimar<iinata ]{o<j:ei's. 
Bifurcations not numerous, at wide angles. 

Zooecial aperturc^s in four, live or six, usually five linear 
series on each face* of the zoarium; tlu^ number of rows is 
yet lart^ei' just below a bifurcation. Ap(Mlures subcircular to 
elliptical in form, elevattMl, formin^u a small lip on the side of 
the wide niar«^in when ptM'Fect, vary in size in the dilTerent 
series, lar^(^ to small, about 0.14 mm. wid(^ by 0. bS to .- mm. 
long in the row nearest the widcMuar.uin, small(*st in the row 
nearest the narrow maruin, two or thret^ times their own 
diameter apart lonixitudinally (mon^ in th(» lifth ran;:jej, 
closer laterally. The first range has six and onc^half or 
sev(Mi ajjertures in 5 mm., tlu^ third (^iglit, and the fifth 
nin(^ and one-half; no longitudinal ri<Igcs wrvr obst^-ved; aj)er- 
tures of well i)i*escrved spcn-imens usually locatt^d on prominent 
transverse ridgt^s, except the less prominent apcM'tures of the 
lifth range, which are located near the narrow margin. The 
apertui'cs of this range occur bt»twe(^n tlu^ small ends of the 
transverse ridges and alternate with the a|)ertur(*s of the fourth 
range. The transvei*se ri<lges an* highest and broadest near the 
wide margin and decrease in width and edevation towards the 
narrow margin. 

TIh* zooecia of the two faces of the zoarium are sej^arated by a 
<lefinite mesoth(H;a, li(» close together against the latter, and are 
incompletely separated from each otluM* by vesicular tissue. 
The nuiin bodv of each zoarium is vertical, from which a vesti- 
bidi* or n(H*k curvets (prudvly to the surface. 

This s|)eci(»s is ndatecl to i\ ine(puimarginata Rogers, but has 
great(M' range in the siz(* of apertures. The zoaria are more 
robust, and show, when perf(»(;tly i)reserved, transv(»rse ridges. 
I'here are four or five and sometiuK^s six, instead of three or 
four longitudinal series of apertures; also, about six and one- 
half to sev(Mi instead of ten large apertures occur in 5 mm. 
ill the range nearest the broad margin. The name is based on 
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the unequal apertures. Type specimens Nos. 4-18-2-99 and 
17-5-02 in the Morrill Collection in the museum of tlie Univer- 
sity of Nebraska, Lincoln, Nel)raska. 

Occurrence — Coal Measures: Itoca, Ashland, and lA)uisville, 
Nebraska. 

CyMtodiclya iiiequiAiiiarsiiiata Sogers 
PL. XXI, Fig. lo! 

1900. Cystodictya ine(piiniarginata Rogers, Kans. Univ. Quar., 

IX, No. 1, p. 2, pi. I, 2-2b. 
1903. Cystodictya inequimarginata Rogei's (?), Barbour, Nebr. 
CSeol. Surv., 1, j). 127. 

The first specimens of this species were collected at Roca, 
1897. They agi*ee in the main witli Rogei>5' description, which 
is as follows: 

**Zoarium a long stipe, dichotomously dividing at frequent 
intervals. Branches acumijiate-ovate or subcircular in cross sec- 
tion, about 1 mm. wide and 0.7;") mm. thick. Nonporiferous 
margin narrow and sharp on one side; rather wide and rounded 
on the other. Zooecial apertures much elevated in unworn 
specimens, small, subcircular, separated longitudinally by about 
twice their own diameter; arranged in three or four linear series. 
In a space of .3 mm. six apertures occur in the row nearest the 
wider margin, while eight occur in the siime distance in 
the row nearest the luirrow margin. Apertures also quite 
regularly an*anged in diagonal series, about four in 1 mm. 
Between the cell ranges obscnire longitudinal ridges often occur.'' 

Occurrence — Coal Measures: liawrence, Kansiis; Kansas City, 
Missouri (Rogei's); Roca, Nebraska. 

Cystodictya lophodes Condra 
PL. XXI, Figs. 0-9. 

1902. Cystodictya lophodes Coiulra, Amer. (Jeol., XXX, No. 0, 
p, 352, id. XXV, (j, 7. 

1903. CH^stodictya lophodes Condra, Barbour, Ne])r. (Jeol. Surv., 
I, p. 127. 

Zoarium a bifurcating stipe, subcircular or slightly elliptical 
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in sei-tion, 1. to l.o nun. wide l)et\voeu hifiiivutions, alxmt 2. 
nini. at a bifurcation; an *j:le of bifurcation wide. Nonj)oriferous 
margins narrow, cijual or about e(]ual in width. Z(H)ecial ai)er- 
tiu*es in linear series between longitudinal ridges. Kidges 0.2 
mm. apart. Four or live, rarely three subalternate ranges of 
apertures (K-cupy each face of the zoariuiu. *'Tlie number is 
increased to six or sevtMi l)elow each bifurcation. Apertures 
Rubcircnlar to elliptical, rather large, 0.12 to 0.14 mm. wi<le by 
0.18 nun. or more long, differ little in size, al)out twice their 
own diameter apart longitudinally, about the same distance 
apart in each range, with eight in 5 mm. in each range; they 
open into trough-like dej)ressi()ns between the longitudinal 
ridges. Peristome comph^te or incom])l(»te, usually showing a 
small lip. (hi(* well pn^served specimen shows apertures less 
than two dianu*ters ai)art, averaging 0.2 long an<l O.U) mm. 
wide; the length with tlu^ ))tMistom(* is O.,') nun.; the longitudi- 
nal ridges do not show plainly at the bifurcations. Vesicular 
tissue composed of small irn^gular vesicles is closely packed 
about the zooecia. 

Distinguished from (\ anisopora by the more (Mpial aper- 
tures iind margins and the absence of transvei's(M*idges. In per- 
fect si)ecimens the ap(M-tui-es oj)en between longitudinal ridges 
instead of l)iMn«>* ehnated on the obli(nie ridiresas thev usuallv are 
in tliat sp(H*i(^s. It is not known just how closely this species is 
allied to C divisa RotxcMs which was brit^llv described from hemi- 
branchs and sections, tlie pi^riferous faces not showing. Speci- 
mens of this species do not divide into hemibranchs. Type speci- 
men No. ^l-T-l-iM) in the Morrill Collection in tlie nniseum of the 
Univej'sitv of Xt^biaska. 

Occunence — Coal Measures: RtM-a. Nebraska. 
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TABLES FOR IDKNTIFKWTION OF XKl^KASKA 

n\lY()7A)\ 

Key to Genera: 

1. Zoariuin fc^nc^stratcMl; hranclKs usually small, with carina; 
zooocia in two ran^jcs, on brandies only. Fenestella. Soe 
Tal)lc 1. 

2. Zoariuni fenostratcil; zooccia in two to (Muht ranucs. on 
hranclu's only. Polypora. Table II. 

o. Zoarinni pinnate, bifurcate or palmate*, without disst^pi- 
ments, otherwise mucli like Polypora. Thamniscus. '^Fable II. 

4. Zoarium usuallv Fenestrated; zoo(H-ia on bran<*hes aifd dis- 
sej)iments. Septopora. Tabh^ III. 

o. Zoarium a ])innate stipe without dissepiments; /ooecia in 
two ran«j:es on branch and pinnae. Pinnatopora. Table ill. 

i). Zoarium massive or incrustin^; surface with monticules 
or maculae; zoocM-ia cylindrical; one* or more stories of v(*sicles 
between zooecia. Fistulipora. "^rabh* IV. 

7. Zoarium like Fistulipora, l)ut with lar».^(\ ramose form; 
zooecial tubes circular in section. Cyclotrypa. Table IV. 

<S. Zoarium bifoliate, (latten(Ml, with mesotheca; zooecia sep- 
arated by vesicles; apertures obliijue, i)ointin^ distally. Meek- 
opora. Table IV. 

1). Zoarium ramose, delicate, (dliptical in section, with non- 
|)()riferous margins betwecMi the two poriferous faces; apertun^s 
in four to six linear series on each face of zoarium; vesicles. 
Oystodictya. Table V. 

10. Zoarium ramose, very slender; zooecia with lonu: divtM*^- 
in;^ tubes; apertures elliptical, with peristomes; numei'ous small 
])its op(Mi below apertures. Streblotrypa, Table V. 

11. Zoarium ramose, slender; matnre and innnature regions; 
aj)ertures small; meso[)ores; numerous small acanth()i)ores. 
Batostomella. Table VI. 
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12. Zoariuin incnisting, nias«ive, or ramose, with mature 
and immature regions; diapliragms usually present; large acanth- 
opores at angles of cells. Stenopora. Table VI. 

13. Zoarium usually ramose, mature and immature regions; 
apertures usually rhombie in young specimens; large and small 
acantliopores. Rhombopora. Ta})le VI. 

Batostomalla, Stenopora, and Uli()mbo))ora are not very distinct 
as genera. 
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Tables of Specific Characters 



TABLE 1— tiENT'8 





Growth 


BRAHCHBS 


Carina 


Nodes 


Dissepi- 


NAMG 


Character 


la 


AM 


ments 

( Reverse 

face) 


F. mimiea 


Small, fine 


1 
Straight .19.25,12-14 


Faint 


Small 


H Wd. of 
branches 


F. limbaia 


Small, fine 


Straight, stria- 
ted on reverse 


.23.25'l2-14 


Definite 


Small 


H-% Wd. of 
branches 


F. tenax 


Small, fine 
May be irreg- 
ular 


Straight to flex- 
uous 


2-. 25 1 •>-!:< 


Strong 


Trace 


M-H Wd.of 
branches 








F. perelegans 


Large, regu- 
lar 


Cylindrical, 
straight. Few 
bifurcations 


25 or 
more 


9-10 


Not promi- 
nent 


Trace 


Thin, 
straight, 
much de- 
pressed 


F. spinulosa 


Large, regu- 
lar 


Straight, cylin- 
drical 


2- 28 


8-10 


Definite 


Prominent 


H Wd. of 

branches, 

straight 


F. conrodi 


An undulat- 
ing foliar ex- 
pansion 


Stout, varying 


.3-. 4 


9 11 


Low. round- 
ed wide to 
thin 


Closely placed, 
small, also on 
reverse 


Broad to 
narrow, ex- 
panded ends. 


F. conradi-com- 
pactllis 


Thick, com- 
pact 


Thick from re- 
verse to obverse 


3- 4 


9 9V4 


Low. round- 
ed 


In two faint 
rows 


Stout 






F. cyclofenestrata 


Large, regu- 
lar, compact 


Rounded on re- 25 or 
verse more 


12-11 


Broad 




Very stout, 

expanded 

terminally 


F. parvipora 


Expanding 


Subcarinatc on .34 
the obver.se 


9-10 


Faint 


Trace 


Long. 

straight. H 
Wd of 
branches 


F. subrudis 


Regular to 
irregular 


Subcarinate on 
obverse 


:»-.45 


8 


Faint, thin 


Inconspicuous 


Strgng, % 
Wd. of 
branches 


F. gracilis 


Regular 


Slender.straight 


2^ 


9-11 


Straight, 
definite 


Sharp, conical 


>^-4 Wd. of 
branches 


F. kansanensis ... 
F. polyporoides... 


Coarse, 
large 

Regular to 

irregular, 

coarse 


Cylindrical, 
strong 

Strong, straight 
or flexuous 


.3:-. 4 

35-. 5 


7-8 
5 ore 


Slightly flex- 
uous. promi- 
nent 

Quite 

definite 


Large, far 
apart 

Large 


%'% Wd. of 
branches 

% Wd of 
branches 


F. binodata 


Regular to 
irregular 


stout 


.35-. 4 


6-8 


Wide, blunt 


Large, In two 
rows 1 


Stout 
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FENESTELLA 



FBNBSTRDLBS 

(Reverse face) 



Form 


mm. 
Size 


No. in 
5 mm. 


Subquadrangu- 
lar 


.35x 2 


12 


Rectangular 


.3- 34x 
.15-. 18 


12 


Elliptical 


.3X.12 


12 


Oblong 


.38-.4X 
.25 


g-io 


Rectangular to 
short rectangu- 
lar 


.35- 45x 
.25. 35 


8-10 


Subcircular, va- 
rying 


vary 


9 


Circular 


.25-. 35 


8 1-2 
or 9 


Circular to sub- 
circular 


.2 


12 


Oblong 


.5-.f.5x 
.31 


7v4 


Elliptical to 
elongate-ellipti- 
cal 


.5-.55x 
.24 





Subreotangular, 
regular 


.65x 25 


6 


Subquadrangu- 
lar 


.d5x.4 


i'i 


Subquadrangu- 
lar, varying 


.9-1.25X 
.45-. 6 


34 
or 4 


Subelliptical. 
varying 


.6-. 7 

x.:« 


6 or 



Apbktukbs 



Character 


No. to the 
Fenestrule 


Distance 
Apart 


No. in 
5 mm. 


Peristome 


Large, circular 


2 


xl 


24-25 


Definite 


Large, subcircu- 
lar or pyriform 


2, rarely 3 


xl 


23-25 


Definite, 
wide 


Small, circular 


2 


xl or 
more 


23-24 


Poorly de- 
veloped 


Large 


2. some- 
times 3 


xl or 

more 


19 


Not promi- 
nent 


Small, subcircu- 
lar 


3 


x2 


1ft or 20 


Faint 


Circular 


2 or 3. usu- 
ally 2 
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20- 2:? 


Poorly de- 
veloped 


Circular 


2 


x2 


18 


Not promi- 
nent 


Medium size, 
circular to sub- 
circular 


2, rarely 3 


xl or 
more 


24 


Usually not 
well devel- 
oped 


Very small 


3 or 4 


x2 


25-28 


Subfonical 


Meiiium size, 
circular 


3 


xl or 
more 


17or 18 


Thin 


Circular, close 
to carina 


4, rarf ly 5 


xl 


23-25 


Thin 


Circular, medi- 
um size 


4 or 5 


xl or 
more 


18 


Present 


Subcircular, in 
2 or 3 ranges 


4-6 


xl or 
more 


lG-18 


Not promi- 
nent 


Circular 


3 or 4 


xPi 


18-20 


Incomplete, 
thin 
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TABLE II.— GENERA POLYPORA, 



NAME 



P. elliptlca. 



P. white!. 



P. spinulifera 



Regular, 
large 



Irregular, 

small 



Regular 



Regular or 
irregular 



Regular 



Usually 
spreading 



P. stragula Regular 



P. basslerl. 



P. reversipora 



P. ulrlchi. 



Growth 



BBANCHK8 



p. oestriensis 



P. submarginata. 



p. crassa. 



P. remota 



T. pinnatus. 



T.sevillensis. 



T. palmatus 



Fairly 
regular 



Obverse face 



Convex to 
subcarinate 



Convex, 
rather rough 



Convex 



Convex to 

quickly 

rounded 

Quickly 
rounded 



Subcarinate 



Straight 



Subcarinate 
to quickly 
ruunded 



Reverse face 



Irregular. Subcarinate 

KifurcatioDS 

frequent 



Irregular, 

•arge. 

fan -shaped 

Evenly 
spreading 



Convex 



Evenly convex 



Pinnate to Slowly convex 
bifurcate 



Diffuse 



Palmate 



Convex to 
subcarinate 



Quickly 
rounded 



Usually 
quickly 
rounded 

Subcarinate 
or convex 



Slowly round- 
ed, slightly 
fleiuous 

Convex or 

narrowly 

rounded 



Sagged 

Subcarinate 
or convex 



Narrowly 
rounde<l. flat- 
tened sides 

Strongly 
rounded 



Evenly convex 



Convex 



Rounded 



Evenly convex 



Is 



5-. 8 



6-1 



.9 



Avg. 
.9 



6-1 



1. or 
more 



1-2 



,35-65 



.65 



. 

-a 

o o 

5z:- 



12-16 



12-16 



12 or 
13 



8-10 



10 



7-9 



7 or 8 

8 



Nodes 



Small to 
large 



Few, small 



Small, many 



Quite large, 
scattered or 
central 

Very large 



Large, on 
center of 
branch 



Central row 
on obverse 



6 or 7 Central row 
Ion obverse 



5or6!Smooth (?) 



Smooth 



Dissepi- 
ments 



On r'^verse 
face 



Stout in old 
growth 



Slender, 

ends 

expanded 

Stout 



Usually long 



Stout on 
reverse 



Much de- 
pressed on 
obverse 



Stout 



Usually 
slender 



Resemble 
branches on 
reverse 

Stout, vary 
in length 



Thin 



Not present 



Not present 



Not present 
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AND THAMNISCUS 



. nNBSTRULIS 


APIBTUBIS 




Form 
(Reverse) 




1- 


Character 


No. of 
Ranges 


No. to 
the fen- 
estrule 


No. in 
5 mm. 


Peristome 


Additional (Tharaoters 


Elliptical 


.6X.3 


10- IS 


Medium 
size 


2-5, 

usually 
3 


3or4 


18-20 


Thin to 
thick 


Nodes elevate from faint 
longitudinal lines 


Subovate 


.8x.3 
(ob- 
verse) 


9 or 
10 


Circular 


2-4 


4 


19 


Thin to 
thick, may 
be elevated 


Faint longitudinal lines 
occur between the aper- 
tures 


Oral 


.5-.75X.8 
(ob- 
verse) 


10 


Circular, 
small 


4 


4 


19-30 


Well devel- 
oped 


Spines are distributed 
among the apertures 


OblODg 


.9-lx 
.45 (ob- 
verse) 


7-9 


Small to 
large 


3-6 


5or6 


19-20 


Perfect, on 
apertures of 
lat. ranges 


Reverse of irregular 
growth resembles P. sub- 
marginata 


EUlptlcal 


.9x.5 


8 


Sub circular 


4-6 


4 


16 


Thin, 
incomplete 


Pores on the reverse face 


Sabellipti- 
eal 


1.15 1 30 
X.4-.5 
(ob- 
verse) 


6-7 


Small 


4-7 


5 


16-17 


Thin. 
Incomplete 


Zooecia very large 

A variety has smaller and 

more convex branches 


Oblong 




6 


Sma^ 


4-6 








Species poorly defined 


Subovate 


1.4 1.5 
X.5- 6 
(re- 
verse) 


6 


Circular, 
pustuloid 


3-7 


5 


15 


Complete, 
elevated 


Apertures two diameters 
or more apart 


Oblong-oval 


S.x.8-1 
on . 
reverse 


4 or 5 


Circular 


5-8 


6-8 


14-17 


Fairly dis- 
tinct 


Perfect branches subpen- 
tagonal 


Irregular- 
oblong 


Avg. 
2.6x1.1 


3 


Circular, 


4-8 


8 or 
more 


20 


Not promi- 
nent 


Apertures usually do not 
extend to the margin of 
branch 


Oblong 


«.5x- 

.7-. 8 

(Inside; 


3 or 
3V4 


Circular, 
small 


4-6 


5or6 


12-13 


Slightly ele- 
vated 


Apertures 3-5 diameters 
apart in each series 


Not present 






Circular, 
pyriform 
when worn, 
small 


3-8 


• • • • • • • 


15 


Horse- shoe- 
shaped 


Pinnae about 1.5mm. long 
and alternately placed 








Not present 








3-4 




14-15 




Ki furcations at short in- 












tervals 


Not present 




. . . 





a-.^i 


> ■ • • 


13 
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TABLE 111— GENERA SEPTOPORA, 



NAME 



S declpiens 

S. multipora 

S cestricnsls 

S. biserialls 

S. biserialis-ner- 
yata 

S. plnnata 

S. robusta 

P. trilineata .... 

P. pyrlformlpora 
P. young! 



Growth 



BRANCHES 



Character 



Pinnate 
stipe 



Large pin- 
nate frond 



Midrib, pinnae 
and a few dissep- 
iments 

Midrib, pinnae 
and dissepi- 
ments 



Size (mm.) 



Fenestrated, ; Bifurcate 
small 



Fenestrated, 
large 



Nearly parallel 



Fan-shaped, [Primary and 
large secondary 



Pinnate 
frond 



Robust 



Pinnate 



Pinnate 



Pinnate 



Midrib and lat- 
eral branches 



Convex on re- 
verse, large 



Midrib and pin- 
nae 



Midrib .5-9 



Midrib -5-. 7 
Pinnae .3 



Avg. .65, vary- 
ing 



Avg. .5, vary- 
ing 



Avg .5 or more 



.6-. 7 



Avg. .7-. 8 



Midrib .5. Pinnae (one 

Pinnae .23-.25 side> 18 



No. in 1 cm. 



Pinnae (one 
side) 12-13 



Pinnae (one 
side) 8 



12 



10 



9 



10 



5-8 



Midrib and pin- Midrib 5 
nae Pinnae .25 



Midrib and pin- Midrib .55 
nae 



Pinnae (one 
side) 12 



Pinnae (one 
side) 13 



Fenestrules 



Very few 



Very few 



Subcircular, 
small 



Transverse- 
ly oblong 



Transverse- 
ly oblong 

As wide as 
branches 



Large, ob- 
scured In old 
growth 

Not present 



Not present 



Not present 
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AND PJXNATOPOU.V 



ClrcoUr. A ten I 



FoK tllssepltneats 



lUin-ular. { I llsscplmontK direct, Rcvenw 
ilCH porpt usunllr QBar iho ends 

Ifcvt .Spines :intl rarlna on obveme 



Circular, small :l 



'splncs uQil carina on ob\c 



il brunchen usually t 



S-SH Lurec. IPromlnenl < 



Subclrcular 



BevcrKehroaillyi.'c 
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TABLE IV— GENERA FISTUUPORA, 



NAME 



F. Qodulifera 

F. carbonaria 

F. carbonaria-nebrascen- 
8l8 

C. (?)barberi 

M.prosseri , 



Growth 



IncrustiDg. 
usually tbln 

Discoid or 
massive 



Large, mas- 
sive, irregular 

Ramose, 
branches sub- 
cylindrical 

Bifoliate. 
Branches flat- 
tened 



Surface of 
Zoarlum 



With nodes or 
smooth 

Maculae or 
smooth 



Monticules 
and maculae 

Small, eleva- 
ted maculae 



Low maculae 



Zooecia 



Apertures. Form. 
Diameter 



Short 
Usually long 

Long 



Curve from 
axis of branch 



Curve gradu- 
ally from mes- 
otheca to sur- 
face 



Subcircular. 
.86-.3 mm. 

Subcircular to ellip- 
tical .35 mm. 



Subcircular. 
Avg. .28 mm. 

Subcircular. 
.3 mm. or more 



Ovate, .16-. 2 mm. 



TABLE V— (JENERA CYSTODICTYA, 



NAME 



C. anisopora 

C. inequamarginuta 

C. lophodcs 

S. prisca 



Growth 



Bifurcating stem 



Bifurcating stem 



Bifurcating stem 



Ramose 



Width of 
Branch 



l.-l 5 



1.-1.5 



.5-1 or more 



Non- porifer- 
ous margins 



Unequal 
Unequal 

Small, equal 
Not present 



Ridges 



Transverse 



Obscure, 
longitudinal 



Definite, longi- 
tudinal 

Longitudinal, 
sinuous 
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CYCL0T]{V1\\, AND MKEKOpOliA 



Lunarlum 


DlaphragmH 


Vesicles 


Additional Characters 


Fairly definite 


Usually want- 
ing 


Small, numer- 
ous 


Int(>rspaces as wide as the apertures. Vesicles 
generally in more than one series 


Shown 


Numerous 


Large 


Apertures U-ss than ihcir diameter apart. One 
rangt? of vesicles ixaween zooecia 


Prominent 


Quite plenti- 
ful 


Large, vury in 
size 


Mastoid-like nodes occur on the zoarium 


Faint to strong 
lip 


Present 


Of medium 
size 


Interspaces not as wide as the apertures 


Not prominent 


Few 


Small, numtT- 


Api^rtures small. InU'rspaccs thick 






ous. 





AND STUKIJLOTRVI'A 



APEKTUKES 


Form 


Size 


No. of rows 

1 


Subcircular 


Large lo 
small 


1 

4-6 

1 


Subcircular 


Small 


:tor 1 

1 


Subelliptical 


Largi.'. nearly 
equal 


4 or .'» 


Orral 


Large 


Vario with 






ugi- 



No. in 
r> mm. 



I Lunarium 



ti^or? tKaint 
(lurnosi) 

IOilurjfc>.t)|Kaini 



II 



Dclinite 




Additional Characters 



Stem subelliptical in sec- 
tion 

.*sU'm subelliptical in sec- 
tion, one murKin beinv; 
acute, the other convex 

Stem subelliptical to sub- 
circular in section 

MTumerous pits, in two or 
Lhree row.s, occur btilow 
the aiHTturcs. Z«x)ecia 
Iohk; and gru<lually curved 
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TAULK VI— GENERA STEN()I>()1{A, 



NAME 



S. spinulosa 



S. carbonarla 



S. carbonaria- 
confena 



S. tuberculata . . 



S. heteropora. 



Growth 



Incrustlng 



Incrustin^ 



Massive or In- 
crusting 



Ramose, with 
suboylindrlcal 
branches 



Ramose 



S. dlstans Incrustlng or 

ramose 



S. (?) polyspinosa 



R. lepidoden' 
droides 



B. lela. 



Ramose or in- 
crusting 



Ramose or in- 
crustlng 



Ramose, 
branches slen- 
der 



Surface of 
Zoarium 



Montiferous 



With spines 



Montiferous 



Smooth 



Smooth 



Low monti- 
cules or 
smooth 

With spines 



Smooth or 
montiferous 



With small 
spines or 
smooth 



Zooecia 



Short 
Short 
Vary In size 



Walls monili 
form 



Walls monili- 
form 



Diaphragms 



Acanthopores 



A bsent ( y ) Large and 
small 



Present 



Large at cell- 
angles 



5-8 in each Medium size, 
tube [few. at cell- 

anftles 



Several 



Several 



Walls thick 3-7 in each 
tube 



Long Mature 
and immature 
regions 

Mature and 
immature re- 
'gions 



Very thin ma- 
ture regions 



Few 



Very few. 
most in old 
growth 



Few 



Large 



Large 



Large and 
small 



:Many. of me- 
'dium size, 
some large 

Large and 
small 



Many small. 
A few large 



TABLES OF SPECIFIC CHARACTERS 
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RHOMBOPORA, AND BATOSTOMELLA 





APERTURES 


Mesopores 


Form 


Diameter, 
mm 


No in 5 mm. 




Subangular 


.2-27 


15 


Few 


Polygonal 


.21 -.25 


15 


None (?) 


Polygonal 


.21- 4 


14 or 15 


Few or want- 
ing 


Subcircular to 
angular 


.23 


17 


Few or want- 
ing 


Subcircular to 
angular 


.2:^ 


17 


A Kood many 


Subcircular 


Avii. 2.') 


15 or Itt 


SeTeral 


Subcircular to 
polygonal 


.2r>- :\ 


14 




Subcircular 


2-25 


12 or i:i 


Small 


Subcircular to 
polygonal 


.14- 16 


lJ-15 



Additional Characters 



Large acanthopores occur at 
and between the cell-angles 

Apertures more or less In 
series 



Interspaces thin, 
loosely coalesced 



Walls 



Diameter of branches 10-15 
mm. Interspaces thick to 
thin 

Reads of moniliform walls 
very close-set 



Interspaces unusally wide 



Interspaces thin when not 
worn The smaller acantho- 
pores longer than In other 
species 

Apertures open into rhombic 
vestibules In some well-pre- 
served specimens 



Interspaces thick in old 
growth; may be thin In 
young .specimens 



TES 



1 — 21 
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PLATE I 
Fistulipora nodulifera Meek 

PAGB 

Fig. 1. Specimen, x 6, incrusting Rhombopora lepidodendroides. 

Photographed by U. G. Cornell 30 

Fig. 2. Specimen incrusting a crinoid stem, outlined natural size... 

Fig. 3. Aperture, x 40, showing elevated lip 

Fig. 4. Transverse section of zooecia, x 30, showing small inter- 
stitial vesicles 

Fig. 5. Vertical section, x 30, showing zooecial tube without dia- 
phragms 

Fistulipora carbonaria Ulrich 

Fig. 6. Specimen outlined natural size 32 

Fig. 7. Specimen outlined natural size 

Fig. 8. Portion of the surface enlarged, x 32 

Fig. 9. Tangential section, x 32, showing large vesicles in single 

series between zooecia 

Fig. 10. Vertical section, x 32, showing diaphragms or tabulae 
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Fig. 


1. 


Fig. 


2. 


Fig. 


A. 


Fig. 


4. 


Fig. 


5. 


Fig. 


6. 


Fig. 


7. 


Fig. 


8. 


Fig. 


9. 



IMATK II 

Fi8tulipora earbonaria-nebrascensis Condra 

PAGE 

Surface enlarged, x 4i 33 

Tangential section, x 3() 

Cyclotrypa (?) barberi llrich 

Small si)ecimen, x 2. Photographed by U. G. Cornell 34 

Specimen outlined natural size 

Surface enlarged, x 22, showing pustules 

Surface enlarged, x 

Vertical section of a small bran<;h. x 12 

Transverse section, x 22 

Transverse section from near the center of the stem, x 22. . . . 
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PLATK III 

Meekopora prosneri I' Inch 

PAGB 

V\^. 1. Si)ei.Mmen outlined natural size 'M\ 

Fi^. 2. Surface enlarj^ed, x (5 

Fijif. '.S. Tanjjential section of an old example, x 30 

Fijf. 4. Tangential section, x IS 

Fi^. .'). Transverse section of a younjj specimen, x 18 

Fi^ <>. Vertical section, x IH 

Fijf. 7. Se<'tion representinj^ basal parts of zooocial tubes, x (i 

Batostoiiiella leia Condm 

Fiff. S. Specimen outlined natural size 39 

Fit;. i>. Spe<umen outlined natural size 

Fij?. 10. S|)ecimen outlined, x U 

Fitf. 11. Portion of surface enlarj^ed, x 44 

Fij?. 1*2. Surface of weathered specimcm enlarj^ed, x 40 

Fi^. 13. Tanjjrential section, near the surface, x 40 

Fifi^. 14. Tan»,^ential section from deeper in the zoarium, x 40 
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PLATE IV 

Batostoniella leia Candra 

PAOK 

Fig. 1. Vertical section, x 28. The nearly vertical zooecial tube 
resembles to a degree the central tube in the genus Rhab- 
domeson Young & Young 39 

Fig. 2. Vertical section, x 25 

Stenopora spiaulosa Rogers 

Fig. 15. Transverse section, x 36 41 

Fig. 4. Transverse section of a specimen with more acanthopores 

than usual, x 20 

Fig. 5. Vertical section, x 2(5 

Stenopora tuberculata (Prout) 

Fig. 6. Surface enlarged, x 36 42 

Stenopora taeteropora Ccnidra 

Vertical section, x 26 43 

Transverse set*tion, x 26 

Stenopora carbonaria ( Worthen) 

Si)ecimen outlined natural size 45 

Outline of transverse section, natural size 

Surface enlarged, x 30 

Vertical section, x 28 

Tangential section, x 20 

Stenopora carbonaria-eouferta Vlnch 

Transvei*so so^'tion of branch outlined natural size 46 

Tangential section, x 30 



Fig. 


7. 


Fig. 


8. 


Fig. 


9. 


Fig. 


10. 


Fig. 


11. 


Fig. 


12. 


Fig. 


13. 


Fig. 


14. 


Fig. 


15. 
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PLATE V 

Stenopora (?) polyspiuosa Condra 

Fig. 1. S|>ecimon outlined natural size 4<) 

Fig. 2. Transverse section of branch, outlined natural size 

Fig. \i. Portion of surface enlarjred. x 40 

Fig. 4. Vertical section, x 4() 

Fig. .">. Tangential section, x 40 

Stenopora <listaii.s C&rulra 

Fig. <). Portion of surface enlarged, x '^^ 44 

Fig. 7. Transverse section, x 40 

Fig. 8. Transverse section from deei)er in the zoarium, x 40 , 

Fig. i». Vertical section, x 40 
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• 



PLATK VI 

Stenopora (?) polyHpinosa (V/>((7/v( 

Ki^. 1. Iiicrustinjr form, x 4i. Photojrraphed by U. G. Cornell 4<l 

ICIiombopora lepi<lo<leii<lroide8 Meek 

Fiji:. 2. Yoiinjr s])ocinion, ramoso form, x 0. IMiotojrniplunl by A. 

Hvalt Voirill \\\) 

Fi^. 3. Vouiijjf s|)rcim('ii, nimos«' form, showinir rhombic vi'stilmles, 

X (J. Photo«rniplh'il by A. Hyatt Verrill 

Fij4". 4. S|H*cimfii sbowinj^^ two forms of ^'"rowth, x (». Tlie t)iitt*r 

jrrowth is inrnist iii^**, <'ovcrin<j the small braiu'h. l*liot<>- 

«rrai)he(l by V . (I. Cornt'll 
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IM.ATK VII 
Khoiiibopora le|>i<lo<lendroi<les Mttk 

pac;e 

Fijf. 1. Voun^ f^^rowth, ramose form, outlined natural size 99 

Fijj. 2. Vounj*" trrowth. ramose form, transverse seetif)n, natural 
size 

Fij?. 3. Surfat'e of vounjj growth, ramose form, enlarjred, x 'M 

Ftp. 4. Vertical section of younj*" branch, x 42 

Fijf. T). Transverse section of younj? brancrb, x 42 

Figs. H-8. Outline drawing; of the old condition, smooth ramose form, 
natural size 

Fig. 9. Transverse se(*tion of a montiferous specimen in the old con- 
dition, ramose form, outlined natural size 

Fig. 10. Outline drawing of montiferous specimen, ramose form, nat- 
ural size 

Fig. 11. Tanirential section, old condition of ramose form, x M) 

Fig. 12. Vertical section, old condition of ramose form, x 28 
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Pr.ATE VIII 
Feuestella luiniica llrkh i 

PAGE 

Fiff. 1. Portion of obverso face, x 42 ')0 

Feiiestella limbata Facrste 

Fijy. 2. Portion of reverse face, x 42 51 

Fijr. '5. Portion of obverse face, x 42 

Feiiestclla teiiax Vh-a-h (V). 
Fig. 4. Portion of obverse face, x 42 ')2 

Feiiestell^ pereleg^aus {Mi4:k) 

Fig. '). Portion of I'e verse face, x 34, showings thin dissepiments ')(> 

Fig. <>. Horizontal section, X 32 

Fenestella couradi Vlrirh 

Fig. 7. Portion of reverse face, x 2ft 57 

Figs. 8. 9. Reverse face of irregular growth, which is a variety, x 24. 
The drawings are made from near the'siirface of the zoarium 

where the liranches ai^e thin 

Fig. 10. Obverse face of Nos. S and 1>, x 24 

Feiiestclla conradi-coinpaetilis Omdra 

Fig. 11. Ueverse face outlined natural size HO 

Fig. 12. Portion of obverse face, x 2H 
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Feiie8tella oycluleiiestrata Condnt 

Fijf. 1. Jioverse face, x ',\. Phot()j;rraphed by A. Hyatt Vorrill .')i5 

Fi^r. '2. llo verse face, x 40 

Fijr. 3. Obverse face, x (>. l*h()to^ra])hed by A. Hyatt Verrill 

Fi^r. 4. Obverse face, x IS, shovvinir thi'ee ranjrcs of apertures 

Fi^. ."). Obverse face, x 40, showiiijr JDroad carina 

FeiieMtella parvipora ("omlro 

FijT. 0. Keverse far-e, x 15 01 

Fi^. 7. Reverse face, x 'M 

Flix. K. Obverse face, x 2« 

FeiiestcUa subrudis ComJra 

Fijj. S>. Keverse face, x "> 02 

Fig. 10. Reverse face, x 16 

Fiff. II. Obverse face, x l(>, showinjj thin carina and sk)])in^ faces of 
branches 



Nebraska Gc<>lo<rii'al Siii 



Volume II. Part 1. Plate IX 




3^c )Ofit 




140 XKKRASKA GEOLOGICAL SURVEY 



PLATE X 
Feuestella spiiiulOHa Cmulm 

PACK 

Fig. 1. Reverse face, x 3. Photogrraphed by A. Hyatt Verrill 55 

Fig. 2. Ileverse face, x 3. Photographed by A. Hyatt Verrill 

Fig. 3. Ileverse face, x 3. l*hotographed by A. Hyatt Verrill 

Fig. 4. Obverse face, x (>. Photographed by A. Hyatt Verrill 

Fig. 5. Obverse face, x 44 

Feiiestella i^rairlliN CmuJra 

Fig. (>. Ueverse face, x 3. Photographed by A. Hyatt Verrill 63 

Fig. 7. Obverse face, x 14 

FeneMtella ]>oly|ioroi<les Condra 

Fig. 8. Ileverse face, outl ined, x 4 ()5 

Fig. 9. He verse face, x 3 

Fig. 10. Reverse face of weathered s])ecimen, x 40 

FeneHtella kanMaiieiiHi8 Uogers 
Fig. 11. Obverse face, x 28 ()4 

Feiiestclla biiiodata Crmdra 

Fig. 12. Reverse face, x 18 OO 

Fig. 13. Obverse face, x 40 
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> 



ri.ATK XI 

Polypora spiuulifera ririch 

PAGE 

Fig. 1. Transverse section of two branches, x 26 08 

Fip. 2. Portion of reverse face, x 26 

Fiff. 'X I'orlion of obverse face, x 2(i 

l^olypora elliptica HfHfcnf 

Fijr. 4. Reverse face of younpf {growth, x !U 69 

lleverse face of old jjrowth of No. 4, x It 

Reverse face of young growth, x 26 

Reverse face of old growth, x 20 

Obverse face of small branch, x 22 

Obverse face of large branch, young growth, x 22 

Portion of reverse face of carinate si)ecinien, x 26 

Portion of obverse face of No. 10, x 26 



Vig. 


T). 


Vig. 


6. 


FiR. 


1. 


Fig. 


8. 


Fig. 


9. 


Fig. 


10. 


Fig. 


11. 
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l^r.ATK Xl[ 

PolyiK>ra cUiptiea litHffra 

Pijf. 1. Obverse fa<**^ \<>nntr ♦'xanipK' of a nodate siH^'imen. x '.VI fiW 

Fijf. 2. Old jirrowtb. <)])verse taw of nod ate s]HM«imeii. x M) 

Fifj. 15. IVolile view of branch of Xo. 2, x -O. 

F\ff. 4. Transverse sf^'ticMi of branch of No. -. x 2o 

Figs. 5-7. lie verse face of a variety, x iU 

Vig. 8. I leverse face of No. '>, x 20 

Fig. 1>. Transverse section of two branches (^f No. ■*^. x 20 

Fij;r« !'•• Obverse face of small bi-anches, x 2(^ 

Fi^. 11. Obverse face of branches where two ratitre^ of zooecia cxvur. 

X :U5 

Fig. 12. Obverse fa(*e of small branch wheri> three i"anjje«» <>f zooecia 

occn I', X 'M\ 

Fij]^. ^'^. < )bvcrs(» fa«'e of larj^^e branch, x .W). 

Polypora reversipora (.'ondm 

Fi{i. 14. Kevcrsr face, x i», showinjr j)ores 74 

Fiff. 15. Tortio!! of reverse fa<*e. x 20 

Fiff. IH. Transverse section ()f two branches, x 12 

Fig. 17. Obverse fa<*e, x 20, allowing large nodes of ii-regiilar ftn-m. .. 
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rj.ATK XI J I 

Polypora ulrielii Condm 

PAGE 

Fijj. 1. Ileverse face, x 3 75 

Fig. 2. Portion of reverse face, x 2<) 

Fijf. 3. Transverse section of a small branch, x 2V) 

Fif?. 4. Obverse face, x 2<> 

Fig. 5. Reverse face of small variety, x 12 

Fig. (i. Reverse face of small variety, x 3 

Fig. 7. Obverse face, a larjre bi'anch of small variety, x 40 

Polypora bassleri Condrn 

Fig. b. Reverse face of irregular growth, x '.\ 72 

Fig. ft. Obverse face of irregular growth, x 24 

Fig. 10. Obverse face of large branch, ii-ivgular growth, x 40 
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J»L.\TK XIV 

l^olypora rcMiiota Onidrft 

PAGC 

Fitr. 1. Ohwise fact", s \x SI 

Fi^'-. 2. Horizontal section, x -«> 

Pol.vpora crasssi I'hirit 

Fijr. '.\. l*(n*tioii of rovorso face, x •"> 80 

Fijj. 4. Horizonlal sfciion. x 2n 

Polypora cestri^^iiNis 11 rich 

Fi^^ r>. ricvcrsc* face, oiitl iuod. x ."> 77 

Fi^. (>. (.)l)v<'rs(* face, x 2A 

l*olyi>ora siibiiiar^hiata yktk 

FijjT. 7. KeviTsf fare of a jjrrowth slio\viii<x raihor lonjr ft-nestrules, 

xU 7S 
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I'LATK XV 



Cj'vcr-t" fa''<' of |Vr;. pora f'ra-^ia T'lrirh. \ 1:. Thi^ plat*' ivpiv>eni< 
lh«' fifj«'if. HjM-r'irfi'Tj of th«f «i}H'rii'S \#*t mil*-!'*.*'*! in ih*^ siat»='. It was 
Hftf'iir-cf] at \\'t't-\r\utj Wat«'i- f»\ Mr. K. <J. \V<»o«lriitT. ami *'l*'aiii-ti from th».* 
niat.riz J»'. Mi'*- < arri'- A. Itarh^Mir pajro ***• 



Nebraska Geological Survey 



Volump II, Part 1, Plate XV 




. it 'I 



HKf«fc<k*>. «. «»>.••;./-,;« \\. •' Evtv 



I'LATK A VI 
Pol>|M»ra baH*ileri f'o,.'h'i 

|N»l>pora #-lli|>tii'a liotj^..* 
y\'j. '.*r. (>\t:i-V'*- fa'-*-. .'. '.. \*\t*t\ttj^'H\*\t*i\ liv A. Mvatt V»-rri!' Oi^ 

l'ol>|>ora HiilMiiari^iiiata 3/«':A 

l*'i;r. I. Il<''.«-rs'- fa'-«- of r,r.'- *;. j»<- '»f j/i-ow'th. x *'•. f^h<»lotrrHi'h*-<i 

\t\ \. Ilvat- \'«r!;.i T'* 

I-'iy. •*'. II«-v<r-.«' far»- of Th*- t>pi*-al jrrr»wth. x ♦'!. I'hotoyra plied V»v 
A. M>att Vi-irii: 

H'i|/. *i. Wt-'.^r^f- fji<-<' nf M ^iM rjri.fij with '»]*-ij<1ht- disM*|»iiiif'nt<i and 
joiji: f«'ii« -itruN'*, X ^i. Photo^'i-aph^rd l»y A. Hyatt Verrill 

l-'i;:. T. ol»\ii'-»i f;u' . X ♦;. l*hot<»«5raph**d Wy T. (J.Cornell 
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IM.ATK XVII 

,Tliaiiiiiiscii8 piiiiiatiis rondra 

PAtiB 

Fig. 1. Specimen outlined natural size... 82 

Fijr. 2. Si)ei'inien outlined natural size . . 

Fi>?. •*• Keverse face, x ♦> 

Fit?. 4. Portion of obverse faoe, x 40 

PMk. o. Horizontal seelion, x 24 

TbaiiiiiiHciis sevillensis I'lrkh 
F\^. il Specimen outlined, x 4 84 

TliaiiiiiiHeiiN paliiiatUH Provisional) ("omhn 
Fijr. ". Outl ine of reverse face, x 4 8.'> 

Piniiatopora triliiieata (Meek) 

Fitr. 8. Ileverse face, x 2«> 8(> 

Piniiatopora pyriloriiiipora linyirs 

Fipr. 9. Reverse face, x 20 87 

FiiT. 10. Obverse face, x 20 
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lUATK XVIII 

IMnnatopora yoiiii|>:i ririch 

Fit;. 1- Ol>verse face of a variety, x 44. 88 

Septopora clecipieiis 11 rich 
Fijj. 2. lit 'verse faoe, x 5 , 90 

Sopt4>pora iiiiiltipora {Wn/eni) 

Fitr. 3. Keverso face, x 8 91 

Fijr. 4. Obverse face, x 44 

Septopora bLserialis i Sirallotr) 
Fij?. r>. Obverse face, x M u:\ 

Septopora robusUi 11 rich 

Fip. 6. Reverse face, x -2, showinjj aeoessory pores 97 

PM^. 7. Obverse face of a lar^e branch, x 20 
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I' I. ATE XIX 

PAGE 

Scptopora blserialls-iiervata ririch 
Fipf. 1. I loverse faco, x '.\ 9o 

Septopora restrieiisis /Vo<// 
Fijj. 2. Ueverse face, x (5, showiuyr V)ifuivating" bram*lK'S 92 
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IM.ATK XX 

Septopora piiinata 11 rich 

B^itif. 1 . Reverse ftice, x 12 JH> 

Fijr. 2. ( )hverse face, x 12 

Striblotrypa prisca (<fnbh d- Horn) 

Fi^^ IJ. Outline of lar^n* stem, x U lo:i 

Fifr. 4. Small stem, X 22 

Fi^. .*). Lai'f^e stem, x 22 

Fi^^. r>. Peruliar jjrovvtii, x 22 

Fijj. 7. Transverse section of stem, x 22 

Fijr. H. Vertical section of stom, x 22 
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PT.ATE XXI 

Cystoclietya aiiisopora Condra 

PAtiB 

Spocinien outlined natural size UU 

Hranvh cnlarjjred, x 24 

Trans vcfso section of branch, x 32 

Vertical section «>f branch, x 24 

Oblique tanj^ential section, x 24 

Cystodictya lopliodeH ('(mdni 

Specimen outlined natural size liH) 

Uranch enlargfed, x 22 

Branch enlarjjed. x 20 

Branch enlar^red, x 24 

Cysiodic'tya iiieqiiaiiiarKii>ata lioijir^ 
Viir 10. Branch enlarji^ed, x IH 106 



FifT. 


1. 


Fijr. 


•> 


Fig. 


A. 


Fi>f. 


4. 


Fifj. 


5. 


Fiff. 


6. 


FiK. 


7. 


Fi>,'. 


s. 


Fijr. 


1). 
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The following slips have been prepared for insertion in 
library catalogs: 



Nebraska — Geological Survey. 

The geology of Cass county, Nebraska, by Elmer Grant 
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INTRODUCTION. 

Much of the material for this paper has been collected during 
the last ten years, while in the latter half of the period many of 
the direct observations here recorded have been made. 

Cass county being the boyhood home of the writer he early 
began observations, some of which, modified by the teachings 
of geologists, are herein ^presented. 

This paper is intended primarily for farmers and teachers, hence 
the method of presentation is as non-technical as is consistent 
with accuracy. It is the first of a series of county reports which 
the Nebraska Geological Survey is now undertaking, and which 
will be published as the investigations are completed. Some 
counties have already been partially investigated. 

Most of ^the material presented and the major part of the map- 
ping is the result of work conducted^ while the writer was con- 
nected with the State Geological Surveys of 1900 and 1901. A 
portion of the summer of 1903 was also sipent in this same field. 
Many field trips, each of but a few day's duration, have been 
made to different localities for the purpose of studying special 
problems. 

The actual field work was accomplished partially by train, but 
chiefly by wheel and on foot. The Burlington and Missouri 
River Railroad has kindly furnished transportation which has 
assisted materially. 

The incompleteness of the work will cause less criticism when 
it is known that until very recently this work could only be made 
a secondary consideration, and even now that appropriations arc 
available and greater oipiportunities afforded, an insufficiency of 
funds requires the omission of much which might otherwise be 
presented. 

The early investigation was supported almost entirely by priv- 
ate funds furnished by the Hon. Charles H. Morrill and much of 
the later work is due to his munificence. During the last year 
the state has assisted in compiling and publishins: such work. 
All specimens, maps, etc., were collected at the University of 
Nebraska, where the data were compiled and where, under the 
direction of the State Geologist, the A^^ork was completed. Speci- 
mens, maps and notes may be found at the Universitv of Nebraska. 
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Figure 1 — Map of eastern Nebraska, showing by shaded lines the 

area covered by this investigation. 
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HISTORICAL. 

Owing to its Missouri river frontage, Cass county was explored 
by travelers at an early date. Most of these men were not invest- 
igators, but adventurers, seeking excitement or weallJh; such men 
leave little record of their observations, hence our region was 
known to white men several centuries before even the broadest 
surface conditions and the hydrograiphy were written about. 

One of the first authentic accounts of the geology qff the region 
is in the record of the Lewis and Clark expedition. To (Juote 
fronv the notes of Capt. Meriweather Clark of July 20, 1804 
(Lewis and Clark's Travels, Vol. i) "We passed at about three 
miles distant a small willow island to the north and a creek called 
in French L'eau qui pleure or Weeping Water and emptying itself 
just above a cliflF of brown clay." Of this day he further said, 
"The .party who walked on the shore today found the plains to 
the south rich, but much parched with frequent fires, and no timb- 
er, except scattered trees about the sources of the runs, whic'h are 
numerous and fine". 

Sat. July 21, "We passed a willow island on the south near 
highlands covered with timber at the bank and formed of lime- 
stone with cemented shells". This is probably the first account 
of the general topograiplhy and of the limestone exposures in Cass 
county. 

More than sixty years later in 1867, Dr. F. V. Hayden, accomp- 
anied by Dr. White of Iowa began those investigations (Report of 
the Commissioner erf the General Land Office, 1867), the reports 
of which are now classics in the study erf this region. In writing 
from Nebraska City, July i, 1867, to the Commissioner of the 
General Land Office he treats quite extensively of his observations 
about Plattsmouth, Weeping Water and intermediate points. 
(See Hayden U. S. Geol. Survey of Nebr.) In this final report 
published in 1871 (Hayden U. S. Geol. Survey of Nebr., page 13) 
he devotes some space exclusively to Cass county. 

A few years later Prof. Samuel Aughey published his report of 
the state. This region is included in a general way. 
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The pioneer work having been done, a host of detail workers 
followed, many of whom are still making investigations. Among 
the most noted of these are Prof. Barbour (See Vol. i, Nebr. State 
Geol. Survey, and various reports of tfhe State Geologist), of the 
State University, who has studied stratigraphy, fossils, and glacial 
geology, Mr. N. H. Darton of th« U. S. Geol. Survey, Dr. G. E. 
Condra (See Part i. Vol. 2, Geol. Survey of Nebr.) of the Univ. 
of Nebr. who has collected Bryozoa in tihe entire southeastern 
part of the state, Mr. C. A. Fisher of the U. S. Geol. Survey, who 
has studied the Upper Coal measures, and others who have done 
much work. 

Thus in a general way Cass county is known conjointly with 
other counties of eastern Nebraska, but not individually. 
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PHYSIOGRAPHY. 

PoBition and Extent. 

Cass is one of the tier of counties bordering the Missouri River. 
It lies in tfhe southern angle formed by the junction of the Platte 
River with the Missouri : thus it has a river to the north and east. 
Otoe and Lancaster counties are on the south and west respect- 
ively, and Saunders county bounds nine miles of the northwest 
corner. Sarpy county is north across the Platte River. Its 
general geographic position is a little southeast of the center of 
the United States. It is directly west of New York City, directly 
south of Omaha. In form Cass county is an irregular rectangle. 
If a portion erf the southwest corner were removed instead of tihc 
northwest corner, as it is now, this county would bear a close 
resemblance to the form of Nebraska. 

Its greatest extent is frdm east to west, a distance of 33 miles» 
and the range from north to south is 19 miles. The area of the 
county comprises approximately 53.7 square miles. 



-si^^mf^m 



186 NEBRASKA OEOLOQICAL. SURVEY 



TOPOGRAPHY. 

■ 

Reference to the accompanying relief maip will give an ade- 
quate idea of the general topography and drainage conditions. 
This map. is constructed from the government topographic sheets, 
only preliminary copies of which were available at the time of our 
survey. The sheets cover all of the county except the precincts 
Rock Bluff, Liberty and part of Nehawka. In order to finish the 
topographic map of the unsurveyed portions it becanre necessary 
for. the writer to make a hasty survey late in the season with in- 
sufficient equipment, hence this portion of the work is only ap- 
proximated. It is deemed -best, however, to publish the work in 
this incomplete condition rather than to delay the entire map 
until such time as an accurate topographical survey can be made. 

Oass county is a well dissected portion of originally level <prai- 
rie plain, rising from an elevation oi 934 feet above sea level at 
the extreme southeastern corner to a little over 1360 feet in T. 10, 
R. 9 E. Sec. 20, just northwest o»f the town of Eagle. These 
extremes in altitude fail to give us an adequate idea of the general 
regular slope to the east. The walls of the bluffs along the Mis- 
souri River, which rise abruptly to a height of 200 ft., actually 
mark the edge of the plain which gradually rises from an altitude 
of 1 100 ft. to approximately 1300 ft. near the western border of the 
county, giving an increased elevation of 200 ft. from east to west, 
or an average slope of a little more than six ft. per (rfiile. Ero- 
sion conditions are so varied that a fair average estimate from 
north to south is quite impossible. The contours, the lines joining 
points of equal elevation above the sea level showfi by the shaded 
lines in the map, may be used as a basis for any given region. 
In the western part of the county the general slope is northwes* 
to Salt Creek. In the center it is from either side to the Weeping 
Water Creek. In the eastern end the elevation decreases from 
north to south. The average altitude for the entire county is 
above 1200 feet. It is meant by this that if the hills were re- 
moved to fill the valleys and a level plain were formed, that 
plain would be more than 1200 ft. above the sea level. 
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NATURAL DIVISIONS. 

A number of distinct and characteristic topographic divisions 
caused by stream enDsion during long periods of time are next 
to be considered. 

Platte River Region. 

The bluflfs along the Platte River rise abruptly, then gradually 
give way towards the rolling interior, hence in the northern por- 
tion of tftie county near the river, wc find a very ruj^fged bluff reg- 
ion fnDm one-half to two miles wide. This region gfradually merges 
to the south into a more rolling lami a few miles wide, extending 
across the country- east and west. This latter region is not a 
level plain; it presents an appoarance varying ivom undulating 
to rugged, and the streams arc actively orodinqf. Considerable 
damage is done to crops at times of excessive rains. The inter- 
ior is rolling, due to the erosion of the many tributaries of the 
streams. The "wash'* here causes little inconvenience to farmers. 

Missouri River Region. 

The Missouri 'River is bordered by prominent bluffs, which, 
thoug»h >more prominent, in most respects resemble those of the 
Platte. This region presents the roughest topography found in 
the county. The streams are short and swift, and only a few 
discharge throughout the year. Except for a few narrow yalleys 
this region is best adapted to forest trees and similar perennial 
plants, which aid in preventing the removal of the scanty soil 
already formed. Back of these bluffs is a region still rugged, 
with streams in deep narrow gorges, hut with the elevations more 
rounded than the bluffs near the river. Here farm crops thrive 
well, but much difficulty is exiperienced from ground wash. 

Weeping Water Creek Region. 

Weeping Water Creek furnishes a physiographic region peculi- 
ar to itself. From its source in the rolling fields of its western 
tributaries to its mouth this stream gradually changes character. 
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The rolling outline near its source yields to a more bluflFy con- 
dition near its central part ; this in turn gives way to a moire open 
character in its lower course. The bluflFs are especially steep 
from a point tfwo miles west of Weeping Water to Nehawka; 
southeast of Weeping Water, and southwest of Nehawka arc 
rugged regions. In all of these sections just noted the lime- 
stones crop out near the top of the bluffs, thus protecting the 
beds below. This produces long slopes composed of fragments 
of limestone, clay, and soil, and more or less steep, according to 
the nature of the beds above. These hillsides are valuable only 
for grazing. Especially picturesque are the large blocks of lime- 
stone near the summit of the bluffs above Weeping Water. These 
massive blocks freed at their jointing planes and undermined by 
erosion are slowly yielding to t*he disintegrating acticwi of the 
weather, and at the same time slowly descending the slopes to- 
wards the valley.. Few blocks reach the bottom without entire 
disintegration. 

The Southwestern Portion. 

• 

The extreme southwestern portion of the county is quite hilly. 
The excessive erosion here is probably due to the abundance ol 
san-d and gravel associated with the easily eroded subsoil, called 
Loess. So abundant is the gravel that in places it closely 
approaches Drift. 

Bottom Lanids. 

There are a few marked alluvial plains. The one most exten- 
sive and most characteristic of this type of formation is the flood 
plain of Salt Creek. This flanks the creek on either side, varying 
from a few rods to one mile and a half in width. In a few places 
the bottom lands are the most fertile in the county. 

The Platte River valley exhibits a few limited flood plain areas. 
These occur where streams from the interior discharge into the 
river. These bottom lands are sandy, slope well, and exhibit 
fairly good drainage. Near the river margin of these is a border 
of sand dunes formed by river sand blowing up in low narrow 
ridges. The railway stations of Cedar Creek, Cullom and Ore- 
apolis are located on these dunes. 
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Weeping Water Creek presents only narrow flood plains of 
limited extent. In the last few miles of its course in this count\ 
this creek flows through the most extensive flood plain oif its entire 
length. 

Benches or Terraces. 

A few marked terraces appear along the Platte. A character- 
istic terrace is within the limits of the town of Louisville. In the 
eastern ipart of the town the Missouri Pacific Railway cuts through 
this terrace. While in the western part this bench or second, bot- 
tom, as it is called, rises twenty feet above the flood plain. A 
number of houses located upon it overlook the bottom below, upon 
which the Burlington & Missouri River Railroad station is located. 
This probably marks the former level of the Platte River. Much 
higher terraces are noted farther west along the Platte, but none 
are distinct in Cass County. 

Drainage. 

The drainage is well matured. There is no portion of the 
original deposit from which the surface water is not led imme- 
diately into the streams and away from the land. The tributary 
streams are small but swift. So nearly perfect is the drainage 
that in times of excessive rains the water runs off at once into 
the streams, congesting them to such an extent, that witlhin a few- 
hours they are converted into raging torrents, flooding the narrow 
valleys, destroying fences and often bridges in their courses, 
but a few hours later again subsiding. Erosion is still active. 
At no time in the permanent streams is the water, free from 
sediment. 

The entire drainage belongs to the Missouri Sysjiem. It reaches 
this river by several courses, (i) Direct; (2) The Platte; (3) 
Salt Greek; (4) Weeping Water Creek; (5) The Little Nemaha. 
The several systems are discussed below in the order just named. 

(i) The drainage into the Missouri direct is through a few short 
precipitous streams, of which the creek discharging just below 
Rock Bluff is the chief. Only a few of the streams are perennial. 
One of the most notable drainage systems is within the city 
limits o(f Plattsmouth. Here several streams with short, steep 
courses, and bordered by abrupt slopes, converge into one trunk. 
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Thus the water from several square miles is precipitated into one 
channel ; hence the disastrous floods which periodically occur. It 
is impracticable to obviate the conditions, and expensive to even 
alleviate them. 

(2) The Platte River receives approximately 30% of the water 
which falls within the county. It reaches the river through a 
number of streams, of which Four Mile Creek and Cedar Creek are 
the principal ones. 

(3) Salt Creek drains the northwest corner. Six miles of its 
lower course is through Cass County. The slope is gradual, and 
the tributary streams flow slowly. The broad alluvial valley of 
Salt Creek is the only portion oif the county not perfecty drained. 

(4) Weeping Water Creek with its tributaries is the chief drainage 
system. It receives water from 40% of the region. Taking its 
source near the west line of the county, it traverses the soutJi 
central region, finally passing into Otoe just before the Missouri 
is reached. In the upper part of the course the stream cuts into 
the Loess plains. Just east of Elmwood it touches the top of the 
Upper Coal Measures. At Wabash it cuts twenty feet into these 
beds. Eastward the valley depth is increased, until at Weepini^ 
Water the stream flows through a gorge 125 feet below the upper 
layers of the limestone. A similar grade continues to the mouth. 

(5) Some of the tributaries of the Little Nemaha have their 
source in the southwest corner. These are small, swift streams 
actively cutting away the Loess, but draining a small area. 

These five systems completely drain the county, and give to it 
its varied alluvial plains, bluflfs, ankl rolling prairies. 
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STRATIGRAPHY. 

The citizens of Cass County are generally so well informed 
about the order of beds in the region that the very subject which 
to others may seem dry and technical is interesting and of practical 
utility to them. 

Stratigraphy is concerned with the order and arrangement ot 
beds, what they contain, and to what uses they may be advantage- 
ously put. All readily recognize the various kinds of stone and 
understand that they exist in great beds or layers extending over 
wide areas. It remains to us then only to put this information in 
definite form and explain the general relations. 

Those who are familiar with the digging of wells know that 
after the soil is removed in most places yellow clay is found, then 
quite commonly a bed of gravel, if the well is of sufficient depth, 
and beneath this limestone occurs. This is not universally true. 
In the north and northwest a red sandstone lies between the gravel 
beds and the limestone. 

These are the same divisions of which the geologists take note. 
Below is given a table showing the general relation as he recog- 
nizes them. 

SYSTEM SERIES GROUP FORMATION 

Quartemary or Post-glacial Alluvium 

Cenozoic Pleistocene Glacial Kansan 

Mesozoic Cretaceous Dakota 

Paleozoic Coal Measures Upper Carboniferous Missourian 

We mean by this that the lowest rocks we find are the lime- 
stones known as the Upper Carboniferous; just above these and 
next in age are the red sandstones, sometimes containing leaves 
(called Dakota of Cretacous age) ; then we find a layer of gravel 
(glacial drift) ; and above this the buff colored clay, so common, 
which the Germans have named Loess; fimally the black soil 
covering the surface and especially thick where it has washed into 
the valleys; this we designate the alluvium. Thus we pass from 
the rocks which were formed ages ago, to their active destruction 
and rebuilding into new rocks and soils at the present time. Such 
is the range of geologic history as told us in Cass County.. 
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DESCRIPTION OF FORMATIONS. 

The Upper Coal Measures. 

The name which has been given to this general group of rocks 
would lead us to expect that they contain coal. This is true in 
other parts of the series, but our rocks are almost destitute of this 
highly important economic product. According to the typical 
section taken between Kansas City and Omaha, these beds of lime- 
stones and clays are assigned to the Plattsmouth limestones and 
Platte shales, the former in the aggregate approximating 30 feet, ' 
the latter 100 feet*. 

This, however, is the sum of the various beds we are able to 
see, Off their aggregate if placed one bed above the other. By 
boring at various places in the state we find that below these 
beds there is still a very great succession of others. It is 
probable the total Coal Measure beds are 1200 ft. thick. Of 
what lies beneath these we are not certain. Above them are the 
several deposits of which we will treat later, and which are all 
included under the two names Cretaceous and Pleistocene. These 
beds extend under the entire county. It would be impossible to 
sink a well anywhere to any great depth without coming in contact 
with the limestone. 

The rocks of this series consist of limestones, clays, shale, 
and a small amount of sandstone in great horizontal beds. These 
beds are exposed in extensive sections at a number of places in the 
county. The region of most abundant exposure along Weeping 
Water Creek is about Nehawka and the town of Weeping Water 
with its adjacent territory. Here the rocks, clays, and shales are 
abundant and varied. From Rock Bluff to Plattsmouth the 
exposure is almost continuous. At the former place occurs one of 
the most famous sections in this part of the United States*. Dr 
Hayden visited it almost a half century ago. ajnd made a section of 
the exposure. Since that time many prominent geologists have 
visited the place and have made it a basis of correlation. Along 
the Platte River excellent exposures occur west of Oreapolis, and 

♦Chas. R. Keys, American Geologist, Vol. 21,1898, p. 309. 
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east of Cullom around the Creek, where the quarries of Atwood 
& Company are operated, at Louisville, where occut the old Stout 
quarries, and at places along the river between Louisville and the 
mouth of Salt Creek. 

The lithological structure of the limestones is extremely varied. 
Ledges twelve feet thick are found to be massive, very hard, 
highly crystalline, and composed chiefly of the carbonate of lime. 
In a few instances a much harder crystalline blue limestone is 
noted. Thinner crystalline beds with distinct joint planes produce 
good rubble. 

Many erf the beds are of loose texture and are badly disinte- 
grated. It is from these beds that riprap is produced. In 
exposed places the softer beds have weathered to a calcareous clay. 

Fossils are generally quite abundant in the various strata, and 
render aid in correlating the beds. 

Carboniferous Clay. 

The clays are numerous and extensive. Many of the beds arc 
persistent for long distances, while others are limited to local 
areas. All the ferruginous plastic clays carry a marked per- 
cent of carbonate of lime, not sufficient however to render them 
objectionable for general clay woirk. Perhaps the most 'persistent 
bed is the red clay, shown in sections at Ashland. Saunders Co., 
and in the South Bend, Louisville, and Cedar Creek sections, num- 
bered I, II, and IV. Generally these clays are so concealed by 
beds of limestone that they cannot be profitably worked for com- 
mercial purposes. The shale beds are carbonaceous and of local 
extent. They have been taken to indicate the occurrence of coal, 
which is a mistaken idea. 

Sandstones have limited horizontal distribution and grade into 
sandy clays. 

Flint nodules frequently appear in the limestones. In some 
beds these are sufficiently persistent to form a basis of correlation. 
The greater part of the flint has the appearance of being concui- 
rent with the limestone. The flint in some of the more massive 
beds, however, seems to have filtered into cavities. The mottled 
appearance of some of the flint is due to the presence of small 
particles of opal. 

A clearer conception of the various coal measure beds, the nature 
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of each, the fossil content, and their general relation to the whole 
system*, may be obtained from Figures 23 — 30. 

A comparison of sections I, III and IV show beds 3, 3, and 2 
of the respective sections to be similar ; the same is especially true 
of 7, 4 and 6 of the same respective sections. Bed 13 of Sec. II 
fails to show either of the particular beds mentioned above. The 
general rise of the beds to the east probably places them above this 
bed. The same beds were noted low in the hills at Ashland. A 
lower bed noted in Stout's quarry at Louisville corresponds to 
number 5 of Section V. 

In this correlation a bed of red hematitic clay is taken as a basis. 
This bed is persistent with similar beds of limestone above and 
below. A crystalline limestone containing Fusulina secalica and 
distinctly marked by a layer of flint nodules near the center, is 
another persistent horizon. This appears as Sec. 1, 7; III, 5; and 
IV, 6. Dr. G. E. Condra reports the same bed as persistent on 
the north side of the Platte River. 

It will thus be seen that the beds are very nearly horizontal, 
with a slight dip to the west. The slight structural undulations 
♦noted in places should not be confused with the general trend of 
the strata. 

Similar conditions exist along the Weeping Water with perhaps 
a greater westward dip indicated east of the central part of the 
county. 

An attempt to correlate the beds from north to south presents a 
much greater difficulty. The beds seem to dip to the south. This 
is most evident between the mouth of the Platte River and Platts- 
mouth, and is also notable between that place and Rock BluflF. 
With this probable di-p an'd the increase in altitude, it is likely 
the beds shown in Sees. VI and VIII alongi Weeiping Water Creek 
are in higher levels than those shown along the Platte. No distinct 
folds are noted. 

Dakota Formation. 

The red or brown sandstones found above the limestone in some 
localities is called the Dakota, because it occurs extensively at 
Dakota City, Nebraska. A casual glance at this rusty ferruginous 
(iron) sandstone convinces the most casual observer of its wide 
difference from the limestones. Its texture, its massive character, 
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its separation into beds by only indistinct lines, all indicate noc 
only a difference in the stone itself, but also a wide difference in its 
mode of origin. The Dakota sandstones lie unconformably upon 
the Coal Measure limestone beneath. The maximum thickness 
of the Dakota probably nowhere exceeds lOO ft. It is found only 
in the northern and western portions of the county, where it out- 
crops near Louisville, west of South Bend and in small areas about 
Greenwood. It is more common in wells in these regions. 

This formation presents three phases, (i) beds of sandstone. 
(2) a few immense deposits of gravel and sand, and (3) beds of 
clay. 

Sandstones. 

The rust colored sandstone is found only in the north and 
northwestern portion of the county, where it is commonly en- 
countered in wells. This consists of small particles of quartz- 
sand, similar to the sand now so abundant in the Platte River. 
This sand is coated over and cemented together by one of the 
iron compounds known as limonite (the same compound formed 
by rusting iron). The percent of the cementing material varies 
greatly. When a very small amount is present the grains of sand 
are only loosely held together, in which case the deposit is a loose 
sand or a very soft sandstone. In this region it most commonly 
occurs as a loose sandstone. If the cementing material is in 
larger quantities the stone becomes veffy hard. 

Because this cementing material (the iron) is soluble to some 
extent in ordinary water, it is washed away by rains, leaving the 
grains of sand loose. This is the reason the sandstones are of so 
little value for exterior work, and the reason that where they are 
used they must be soon replaced by more durable material. 
These sandstones resist erosion in a peculiar way, yielding typical 
rounded bluffs. The exposures here are better examples than 
the type bluffs at Dakota City. 

The leaves figured here are not from Cass County. Fragments 
are found and complete specimens may be expected to appear with 
more complete search. To produce such leaves there must have 
been, at the time of deposition, fresh water conditions with forest 
surroundings similar to our own. The walnut, oak, and willow 
(See Plate 7) 
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are dropping their leaves each year, and these leaves are bein^f 
buried in modern sand and silt, just as in ancient times. Pieces 
of logs and bark were noted near Louisville and Cedar Creek. 
Cross bedding is marked throughout the region. The best op- 
portunity to view this is along the Platte River west of South 
Bend. Here both bedding and cross bedding are distinct. In 
this region the cross bedding dips to the west with certain excep- 
tions. 

Dakota Gravel. 

The gravel formations occurring in this and other counties will 
be made the subject of a special paper by another member of the 
Survey. These have not been sufficiently studied at this time 
to make a definite statement regarding their origin. It has been 
suggested that they mark the course of an ancient river. The 
deposits belong to the Dakota period of the Cretaceous. They 
are derived mostly from igneous rocks far to the north or north- 
east. A portion of the material comes from older sedimentary 
rocks. Species of coral are associated with the gravel. Two 
varieties of Favosites and one of a Rugose coral have been identi- 
fied. A study of the fossils will certainly develop the source of 
the gravel. The waterworn conditions indicate the source to be 
at no small distance. In size, the particles vary from grains of 
fine sand to coarse, irreguar pieces as large as a walnut, the aver- 
age is from the size of a pea to a large hickory nut. All are 
rounded and waterworn. The grains are coated with oxide 
of iron, which also acts as a loose cementing material. Quartz 
pebbles predominate, but feldspar is common. 

Dakota Clay. 

Excellent beds of plastic clay occur in this Dakota formation. 
These are entirely unstratified, and vary in color yellow, red. gray 
and mottled predominating, with apparent absenice of fossils. 
They are very irregular local deposits. An excellent clay for all 
grades of brick work is aflforded. Their origin, mode of depo- 
sition, and source is undetermined. 

The water-bearing properties of the various Dakota beds are 
treated in* another portion of this report. The economic import- 
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ance of the gravel and clay should not fail to attract .attenoon* 
are noted in Anderson township of Mills G>unty, Iowa*. 

Cass G>unty was on the edge of the former great Dakota sea. 
At this time the northern and western portions were submerged, 
while the eastern and southern were elevated In the western 
part at the county the shore line turned quite abruptly south. To 
the other side of us its direction is a little northeast. Exposures 
are noted in Anderson township of Mills County, Iowa. 

This sea may have extended over the entire county and subse- 
quently been eroded. Such does not seem to have been the case. 
Only a few Dakota fragments are mingled with the drift. In no 
case has an old Dakota depression been found in the southern part 
of the county, which must certainly have occurred, if the sandstone 
ever covered the entire surface. 

Pleistocene. 

After the recession of the sea in which the red sandstone, gravel 
and clays were deix)sited, the great glacier in its turn covered th# 
surface. The glacial deposits then lie above the sandstone and 
limestone and are covered above by black soil. Probably the 
maximum deposit does not exceed 200 ft. The average thickness 
is below 100 ft. Our ice sheet moved as a mass southward ; 
probably only once did the glacier cover this territory. Here in 
its passage it had a direction about south 29 degrees west. 
In 1898, the writer first noted the glacial scratches on the top of 
a ledge in the eastern part of the Old Reed Quarry at Wedping 
Water. At that time specimens showing striations were secutred 
for the University of Nebraska at Lincoln, where they were 
figured and describee! in a pamphlet entitled "Glacial Grooves 
and Striae in Southeastern Nebraska," by E. H. Barbour. 
'Hie leilige is one of massive limestone, exposed 300 feet horizont- 
ally. The exposure was made for the purpose of removing the 
stone for crushing. It is smoothed and scratched over the entire 
surface, but more noticeably so near the west end of the expos- 
ure. Further to the west a Sioux quartzite pebble was noted in 
n groove where the ice ceased its work. Slight cross striations 
are common. These striations are still open to view, the work 
of quarrying having ceased before the ledges were removed. This 
•J. A. Add6n, Iowa Geological Report, Vol. XIII. 
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□ 4 — Sections of limestone showing glacial atrif . Tbeie specimens 
« secured at (he old Reed quarry, Wcepiug Watei. Nebr. 
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is the most positive and distinct evidence of the movement of the 
ice sheet in this county. The red, pink, and drab boulders found 
in every section add another important link to our chain erf evid- 
ence of the movement of the glacier. Prior to the invasion of the 
ice sheet in this county these Sioux (juartzite boulders were in 
their native positions at Sioux Falls, South Dakota, where im- 
mense ledges are now to be found. IJesides these large boulders on 
the surface, the ice carried much sirall gravel which, like the 
former, it left in its retreat. These were spread as a sheet, var>'- 
ing in thickness from a few inches to a foot or more. This sheet is 
more noticeable above the beds of limestone, but also occurs over 
the re<i sandstone formations. \\ here the soil and Loess have 
washed away, this gravel a|)pc'ars very thick. On some of the hills 
north-east of Kagle the surface is strewn with it. Drift is the name 
applied to this sheet of gravel. Though this deposit is almost 
entirely covered, people in general are familiar with it, for ir this 
they seek the "sheet water." Boulders frequently occur along 
the Platte River and Weeping Water Creek. These often weigh 
many tons. One two miles west of Xehawka is oval in outline 
ID ft. long, 6 ft. wide and 2j{» ft. extending above ground. The 
amount buried can only be estimated. 

Loess. 

The great surface (Ie])osit in the county is the Ix)ess, from a 
German word which means to loosen ; so named because of its 
peculiarity of breaking or jointing into columns or sections. In 
places the Loess is buff above and red below. In som^ sec- 
tions irrcigular dej^osits of (juite red Loess are noted. It is familiar 
to many as joint clay, the common yellow clay of cellars, wells, 
and railroad cuts. A nuist typical and extensive exposure is at 
Plattsmouth where the I>. & 1\L cuts through the bluff just before 
approaching the railroad bridge over the Missouri. 

Originally this deposit must have covered the entire surface 
to quite an even ])lain, thickest near the Missouri River and grad- 
ually thinning to the west. 

This condition exists at present, although in places much 
Loess has been removed bv erosion. Near the Missouri 
the distance between the highest and lowest points of these beds 
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exceeds 200 feet. The original deposit probably did not reach 
this depth. Loess is prone to slip and in this way excessive 
thickness has resulted. At the western border of the county the 
Loess veneer becomes so thin that it averages scarcely 50 feet* 
where erosion has proceeded along the streams it is thin or want 
ing. 

The general nature of the Loess is a fine sand mixed with a 
little clay containing some iron, which is its coloring matter. The 
Loess readily yields to erosion. In this way many short, sharp 
ravines are formed. Canyon-like gorges occur in steep ravines 
which end in a precipitous wall, where, at times of excessive rain- 
fall, the water pours over some obstruction to its course. 

Whether the Loess was deposited by wind or water is not 
known. In certain parts of the world it is quite well established 
that this, or at least a similar formation-, is a wind-'blown deposit. 
In such places evidence of stratification, a condition which would 
exist in an aqueous deposit, is not known. In our region, however, 
though in most places no stratification is evident, such localities do 
exist. 

This subject is one upon which geologists in general fail to 
agree. The general evidence seems to point to an aeolian de- 
posit; in our region, however, water seems to have played a part. 
No single region can be taken as furnishing conclusive evidence 
to either view. The bluflPs along the rivers ami creeks are due to 
the occurence of Loess. Because of its »ready erosion forming 
deep slopes, it is sometimes called the bluflf deposit. The bluffs 
rise precipitously from the water or valley level, and, after reachin<^ 
a summit, gradually slope to the more rolling interior. Timber 
partly covers the slopes and prevents the excessive erosion which 
would otherwise take place. The Missouri River bluflfs when 
seen from across the stream, afford ^a most picturesque view, and 
afford an excellent conception of the rapid' erosion which is tak- 
ing place. These bluffs were originally a portion of a level plain. 
Since then 'rains have started streams which in their rapid courses 
have cut into the Loess, undermining large pieces of it. These 
pieces on breaking off gave rise to walls and bluffs more or less 
precipitous. This process of deepening, side cutting, and 
washing of the hillsides has continued until great valleys now ex- 
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ist between the bluflfs, which themselves are being rapidly car- 
ried away. 

Alluvium. 

At this time a deposit is being formed and shifted about along 
the streams. This is called alluvium and is composed of material 
washed from the hillsides. The vegetable matter it contains 
renders it very fertile. The most notable deposit of this is the 
broad valley of Salt Creek. Ehiring the excessive rains in the 
spring time the creeks are unable to carry their load as they enter 
the valleys where the grade is not so steep, so layer after layer 
is deposited as the years go by and a stratified flood plain or bot- 
tom is built up. The shifting sand along the Platte and the 
changing bars in its course must be assigned to the same general 
formation. The sand which now clogs the Platte River has its 
original source in the mountains to the west and is brought in, 
worked over, and assorted by the constant action of the river. 
When the water is low this sand dries and is blown into low ridg- 
es, seldom exceeding 20 ft. in height, along the shore. These 
ridges are known as sand dunes. Their slope and nature depends 
entirely upon the nature of the valley and the obstructions met 
by the wind. In places they are long, low ridges. A clump of 
trees sometimes presents an obstruction, and here a conical hill 
is formed. The best sand dunes occur along the Platte near 
Cedar Creek and Oreapolis. At the latter place the character- 
istic ripple marks produced by the wind were noted. No sand 
dunes occur along the Missouri. Where available, the alluvium 
furnishes the most productive soil. The flood plains often contain 
the remains of animals buried a considerable distance beneath the 
surface. Bones of the horse, deer and antelope are found. 
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MINERAL RESOURCES. 

Cass is distinctly an agricultural county ; the rich, well watered 
fields are productive of wealth far greater than can ever be expect- 
ed from other economic resources. Yet in point of variety and 
amount of natural products no county in the state is equal to this 
one. True a comparison with an equal area in mountainous 
states is not favorable to us, but the isolation of a prairie country 
greatly enhances the commercial value of our mineral products. 

Coal. 

More space perhaps will be devoted to the consideration of this 
highly important economic product than the amount produced 
merits. The indications are not such as to lead us to prospecting, 
though all certainly wish success for such enterprises, but in the 
minds of many there is a deep conviction that this highly import- 
ant economic product lies hidden beneath our feet, and only awaits 
capital and energy to bring it to light. 

However much desired, it is probable Nature has not concealed 
paying amounts of coal in Cass County. It is not our desire to 
discourage any one, but to present the facts as our survey finds 
them, hoping that any who prospect may do so with greater in- 
formation as to the chances of success or failure. 

Scientists versed in these matters have given us notes worthy 
of our consideration. After discussing the conditions and indica- 
tions Dr. F. V. Hayden, then at the head of the Governmient Geol- 
ogical Survey, who had visited Nebraska to study the geolog}' 
with coal conditions especially in view, says in his report of 
1872 — 31 years ago, **In regard to finding workable beds of coal 
within accessible depths in Eastern Nebraska by deep borings, I 
would remark in conclusion, that, though not prepared to discour- 
age entirely all hope of success, it is proper to state that all the 
known facts are unfavorable, not only on account of the great 
thickness of the nearly barren series, but because it is by no means 
certain that we should strike the productive measures here, even* 
after going entirely through the upper, nearly barren, series, since 
*United States Geological Survey of Nebraska, p. 139. 
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the lower beds may thin out in this direction.'' In speaking of the 
boring at Omaha, he says, *'It should be continued to a depth of 
looo to 2000 ft. or more.** Thirty years of prospecting at various 
places have proved this conclusion correct*. 

In 1880 Samuel Aughey said, **The question rises whether there 
is any probability of any valuable beds being found, anywhere in 
the state. Truth compels the admission that such a result is un- 
certain and even doubtful."** 

Prof. E. H. Barbour, after close investigation says, "It is never 
an agreeable task to inform people that there is little prospect of 
ever finding coal in their state, but such is the fact in Nebraska." 

Besides our own geologists agreeing on this, those of both 
Iowa and Missouri are of the same opimon***. Only thin seams 
of bituminous and lignitic coal are known in the state. The 
reader is warned not to consider carbonaceous shale as an indica- 
tion of coal beds appearing lower. The carboniferous strata 
which underlie this part of Nebraska are deep sea deposits, 
while it is a well established fact that coal is the remains of plants 
which grew in and around fresh water, and which were deix)sited 
m situ. This being the case, it will be readily understood why 
coal in commercial quantities is deposited here. 

So many failures are recorded that extended warning is not out 
of 'place. Every few years some experimenter creates a boom 
which must end in disaster to those who furnish financial support. 
An example of such experiment is the one, still fresh in the 
minds of many, which was tried at Louisville during the summer 
of 1903. It is and has been the concordant opinion of geologists 
that these costly experments will always result in failure. Un- 
fortunately no record of deep borings is obtainable upon which 
to found data by direct observation, but all evidence brings us to 
an unfavorable conclusion regarding the finding of coal within the 
limits of Cass County. Below is given an analysis of some conl 
from Cass County by Prof. H. H. Nicholson, No. IQ34. 

Moisture 1323 

Volatile matter 44-5^> 

Fixed carbon 32.04 

Ash 10.21 



100.04 



*Phy8ical Geop^phy and Geolojfy of Nebraska. 
**State Geological Survey of Nebraska. Vol. 1. 
***See Reports of Iowa by White, and Reports of Missouri by Broadhead. 
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For comparison below is given an analysis of bituminous coal 
from Pennsylvania. 

Moistuire 1.3 

Volatile matter 20.87 

Fixed carbon 67.20 

Ash 8.80 

Sulphur 1.83 



100.00 

Petroleum and Gas. 

Some have supposed the irridescent scum found on stagnant 
water -along streams necessarily indicated oil or natural gas, but 
such is a mistaken conclusion. The material is neither oil nor 
of oil origin. It is found to be either from decaying vegetable 
matter, or one of the higher oxides of iron. The dip of the strata 
would long ago have permitted the escape of petroleum and gas 
had it ever been enclosed below. 

Gold. 

The sands of the Platte River and the glacial drift contain a 
small amount of gold. Many have supposed the yellow spark- 
ling flakes in the sand to be gold. These are probably flakes of 
mica, and can be distinguished from gold by placing them on a 
flatiron and beating them with a hammer. Gold will flatten, 
mica will not. Iron pyrite may be distinguished from gold by 
roasting, in which case pyrite turns brown, while gold does not. 
These misconceptions have led to excitement at various times, but 
no placers, properly so called, have been found. This precious mat- 
erial has been so widely disseminated by its long journey from 
its source in the Rocky Mountains, that no considerable quantity 
is deposited near the mouth of the Platte River. Below are giv- 
en the results of assays of sandi taken from the bed of the Platte 
River at Cedar Creek, made by Mr. W. R. Calvert of the State 
University. 

Four assay ton sample used requiring 8 assay tons PbO. The 
litharge carrying 2.2 milligrams of silver per assay ton. Bead 
obtained 1.76. All from the litharge. 

No. 5. Four assay ton sam'ple used. The bead weighs 1.97 
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F:aiiRB 5— Old Methodist church, built of native limestone, al Weeping Water, Nebr. 
Streaked with iraii rust, due to the weathering of pyrite nodules. 
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milligrams giving a possible .21 milligrams from the sample, or 
.0525 milligram per assay ton. This bead inquarted and treated 
with nitric acid showed no trace of gold. 

University' No. 3. Four assay ton sample used, requiring S 
assay tons PbO. The letharge carrying 2.21 milligrams of silver 
for assay ton. Bead obtained 1.76 milligrams. All from the 
PbO. 

Iron. 

Though the red sandstone contains a considerable percentage 
of iron, it is not in sufficient quantities to be considered irom an 
economic standpoint. The irregular hardened accumulations of 
sand and iron are called concretions. These are formed by water 
filtering through the sand and depositing certain salts about 
some central nucleus. Concretions are often hollow. 

Iron in tSie form of pyritc or fool's gold occurs in clays and 
shales and sparingly in the limestone of some quarries greatly to 
the detriment of the rock. , 

Marcasite. 

This is the sulphide of iron so often occurring in sand, clay, 
shale and limestone. It is much to be regretted that such a de- 
posit is to be found, since on exposure to the atmosphere it ex- 
changes its sulphur for oxygen in the air thus producing the Tust 
streaks so common in many of the buildings constructed of lime- 
stone. Limestones containing the shiny gold particles or nodul- 
es should be avoided. A most remarkable set of rust streaks was 
to be observed in the Methodist Giurch at Weeping Water before 
its recent reconstruction. 

• 

Caldte. 

The carbonate of lim« is the chief component of most lime- 
stones. Often in these limestones cavities are found partly or 
completely filled with beautiful transparent crystals of pure caldte. 
They possess no commercial value. 
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Stone industries. 

Cass County produces more stone than any other equal area 'n 
Nebraska. The limestone from the i'arboniurous beds constit- 
utes nearlv the entire anx/unt. To this .sbjuld be abided a small 
quantity of red san^Jstone from the Dak»«ta Cretace».us layers. 

Many fail to realize the great eo-nMinic imj.ortance of this 
industry. Not only iVj^^i it empluy a large number of men 
throughout the year, but in times of panic as was experienced a 
few years ago, or during idle periods o\ each \ ear, the small 
quarries prove a source of revenue of no insi.ii:ni!icant amount. 
It means verv much to the man who has onlv his labor at his dis- 
posal. 

Several varieties cii stone are produced. Rubble is the most 
general kind. It is u^ed for all purpt.>ses in l fcal building and 
constructional work. Cienerally a g^Hjd grade comes from the 
numerous small quarries. F<rom the larger quarries where the 
massive ledges are utilized, the stone is pa»ed thr. jugh breakers 
and screens and is then M>ld as crushed >tone t«) be used for con- 
crete in foundations, sidewalks or street pavement, <»r as ballast on 
the railroads. The highest i^rade chemically of limestone is now 
selected at the quarries and shipped to the various sugar factorie> 
in the state as at Norfolk, Ames, (irand Island, and Holdrege. 
where it is calcinated to lime and used in purifying sugar. Such 
stone must crintain a high percent of carbonate of lime and be 
quite free ffom such impurities as clay and flint. So great is the 
demand for this grade of stone that some difficulty is experienced 
in furnishing a sufficient amount to supply the market. Quarrv 
oj)erators may well count on this as a ready and growing market 
for their best grade of stone. llie coarse, n»iigh, shaly stone is 
called riprap from its emplr)yment in riprapping the streams when 
it is used to prevent the water ^rom cutting away the bank. in 
such wt)rk a coarse, rough, cheap material is necessary. The 
loose stones lying about the surface or the shaly lim-estones in tho 
quarries are used as riprap. Riprap finds a market in the govern- 
ment 'river work where attempts are made to straighten the 
channel erf the rivers (our stone is used in the Missouri River), 
or to j)revent the river from cutting away towns or bridges. The 
method of operation is to weave large mats of willow slips and 
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weight them in place by means of rocks. This not only prevents 
erosion, but collects sediments as well. The railroad way of rip- 
rapping is simply to throw the stone in the stream where the 
water is cutting away the road bed. During very rainy seasons 
sufficient riprap cannot be obtained to supply the demand. This 
was especially true during the year 1903. At that time when a 
location convenient to a siding could be found it was profitable to 
pick the loose stones from the talus slopes and load them on cars to 
be used in preventing the railroad tracks fronv being washed away. 
A small amount of building stone is produced but its quality is 
such that it fails to find ready sale. It must compete with brick 
and better, though more expensive stones, brou^jht from other 
states. It is a fair stone but is greatly excelled by Bedford lime- 
stone and Borea sandstone. The relation of the. railroads to our 
stone interests shpuld not fail to attract our notice. These exten- 
sive industries owe their existence to the railroads. The stone 
must be marketed at a distance from the quarries ; for this market- 
ing the operators are dependent upon the railroads. Large quarries 
can exist only where railroads are accessible. Quarries occur only 
along streams where a sufficient amount of the covering has been 
removed by erosion to make the stripping easy and whore oirj^or- 
tunity is afforded to dispose of the refuse. 

During early settlement small lime kilns were constructed to 
produce lime for local use. Since the advent of railroads lime 
has been produced in a comme-rcial way at Nehawka and Weeping 
Water, where abandoned kilns still remain. During one season at 
Weeping Water the product from two kilns amounted to 43,000 
barrels. The kilns were simple in construction, being built of 
native limestone in rectangular form lined with fire brick; near 
the lower part on either side were openings for fire boxes; beneath 
an iron door permitted the escape of the lime when completely 
calcinated. The location at the. base of the steep hill permittee 
the construction of a platform at the top with an approach to the 
road leading to the quarries. By this means the kilns were 
charged with limestone from carts drawn by a single horse. Long 
sheds with stone floors furnished space for the cooling and barrel- 
ing of the lime. A portion of the shed was used for a cooper 
shop. Coal and wood from the surrounding region were used as 
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Figure «— Main ledge. Old Keed 4uarry al Weeping Water, Ncbr. 
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fuel. This industry is now abandoned. At Nehawka a sheet 
iron kiln was constructed. The operation was in general similar 
to that described above. The production of lime is no longer 
found to be profitable. 

Varying quantities of limestone have been in demand at the 
Omaha and Grant Smelter at Omaha, where the stone was mixed 
with the ore for a flux to more readilv reduce the metals to a fluid 
state. The great decrease in the activity of this plant has 
reduced the demand for liuK'stone to a minimum. 

Much of the crushed stone now finds a market as concrete and 
in the manufacture of artificial stone. To form concrete the stone 
is mixed with cement and sanici) and is placed in ditches or 
troughs where it is allowed to harden. The artificial stone is 
constructed by mixing cement, sand, crushed stoufc and flint chips, 
and tamping the mixture in a mould. This hardens the mixture 
sufficiently so that the sides mtiy be removed from the mould and 
the block set aside to solidifv. 

Quarry operations are- limited to areas wherein good stone is 
concealed beneath light stripping. Practically all c|uarries are 
forced to confine their operations to entering tlie bluff^- a 'few rods 
and extending the works Along the face of the hill. In only a few 
cases is sufficient stone obtained to pay for stripping twenty feet 
thick. It will require many years to exhaust the possibilities of 
producing stone profitably. This is especially true along Weeping 
Water Creek where a large number of excellent sites may be 
dev-eloped. Citizens having good quarry prospects should be in 
no haste to dispose of their land', for it will ever continue to be a 
marketable product. 

The "producing area is divided into three regions, one along the 
Platte, one on the Weeping Water, and a small triangular section 
between these two, and facing the Missouri. For descriptive 
purpose the quarries are arranged in two classes. Commercial 
quarries, or those shipping extensively to various cities throughout 
the state, and Local Use Quarries, or those ' producing a small 
amount for the markets near at hand. 
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Commercial Quarries, Weeping Water Region. 

Old Reed Quarry. 

This is an extensive quarry on the bhiffs southeast of Weeping 
Water and adjacent to the town limits. Though now abandoned 
it was formerly operated on a very extensive scale. This quarry 
is open for one-third of a mile along the bluffs. . The section given 
is not compiled but taken near the west end. This quarry has 
been abandoned for a number of years. The lime kilns are rapidly 
crumbling and falling to pieces. The crusher and machinery 
though still in place show evidence of decay. The whole scene is 
that of an abandoned work. The writer is indebted to Mr. Hart, 
who was formerly foreman of the lime department, for the follow- 
ing notes. The qua«rries were opened in 1882. The following 
year the kilns were in operation. At one time 207 men were em- 
ployed. The best season 43,000 barrels of lime were produced. 
No total figures are available for the stone output; however, it was 
many thousand cars. The maximum for one day was 100 cars. 
A portion of this quarr}"- can now well be placed in profitable 
operation. 

Commercial Land Company's Quarry. Two miles southeast of 
Weeping Water, on a point of a bluff, is located one of the most 
"extensive works in this region. This quarry is worked around the 
bluff 700 feet to the north and 1200 feet to the west, making a 
total working face of 1900 feet. The size of the opening evinces 
the fact that this is one of the largest quarries in the middle west. 
A crusher with a capacity of 60 tons per hour is in use. A revolv- 
ing screen separates the crushed stone into the various grades. 
Forty men were emiployed continuously during the summer of 1903 
Carts and trams transport the stone from tlie face of the quarry 
to the crusher and cars. One steam* drill is in operation. The 
output of this quarry is crushed stone, rubble, sugarstone and rip- 
rap. It is impossible to estimate the total output, or to state its 
commercial importance to the region. It was opened in 1889, and 
has been operated almost continuously since. At the present Tate 
of output sufficient stone is available for a number of years. 

Swede Quarry. This quarry is located on the north side of the 
creek, three miles east of the tow/n' of Weeping Water. Though 
now abandoned it was at one time a very extensive producer of 
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FlouRB 8— Reed'b quarry.aad crusher near Woeping Water, Nebr. 
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Stone. During part of the time when it was operated i8o men 
were employed. Thousands of cars of crushed and building stone, 
and riprap have been removed. A thirty foot face is exposed for 
one-third of a mile along the bluffs. Were the demand! for stone 
sufficient this quarry could be extended and operated with profit. 

Van Court's Quarry, Nehawka. This quarry is located on the 
bluffs south-east of Nehawka. In point of production it is second 
second in the country. Concrete, rubble, and building stone are 
produced. Both carts and trams are used to transport the stone 
from the face of the quarry to the crusher. This quarry is owned 
and operated by Mr. E. D. Vancourt of Omaha. Mr. Rhodes, 
foreman of the quarry, furnishes the following data. This quarry 
was opened in 1889 and has been in continuous operation since that 
time. Rock has been removed from fifteen acres at this time 
(summer of 1903). He estimates that 30,000 cars of 30,000 lbs. 
each, have been shipped. An average of forty men are employed. 
It is worthy of note that some of the men now at wo»rk have seen 
fifteen years of continuous service in this quairry. Eight acres of 
stone are still available. A No. 5 crusher, with a capacity of 
fifteen cars per day, is now in use. A revolving screen is used in 
sizing the stone. This same firm is now opening a new quarry 
two and one-half miles west of Nehawka. This is at a site where 
formerly some prospecting was done and a little riprap taken out 
for the Missouri Pacific Railway. A sidetrack has been laid to 
the quarry and development work is proceeding. This* when in 
full operation will be an extensive producer of the various 
grades of stone. 

Platte River Region. 

Quarries about Louisville. The quarries about Louisville, 
though now abandoned, were once so extensively operated that 
they are deemed worthy of brief notice. 

Beginnig a short distance west of Louisville, abandoned open- 
ings extend for half a mile along the north face of the bluffs. These 
openings are neglected and overgrown with trees. Some years 
ago quarrying was carried on quite extensively. No records of 
the kind or amount of stone produced are obtainable. Ledges now 
exposed show material suitable for crushed stone amd riprap. Strip- 
ping is too heavy to render the working of this region profitable. 
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Figure fl — Crusher and screen ot Commeccial Land Company's quarry, < 
and one-half milei south of Weepiog Water, Nebr. 
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Old Stout Quarry. One mile east of Louisville is the Old 
Stout Quarry. This was from 1880 to 1890 the most extensive 
stone producer in the state. Thousands of cars of material were 
shipped. Practically all grades of stone used in construction work 
were produced from this great quarry. All now presents a 
typical case of the abandonment of a once extensive enterprise. 
The large stone house built with the purpose of employing convicts 
from the State Penitentiary stands on the bluif just back of the 
works as a land mark to the surrounding country. 

Cedaii Creek Quarries. Atwood and Company, with offices in 
Plattsmouth, are the! most extensive producers of stone in 
Nebraska. From their works at Cedar Creek and CuUom more 
stone has come than from any other quarries in Cass County. No 
figures are available, but conservative estimates run far into the 
tens of thousands of cars. 

The old works three miles southwest of Cedar Creek are now 
abandoned. Twenty acres of land have been entirely quarried 
over. Rubble, crushed stone, sugarstone, and dimension were pro- 
duced at an average of twenty cars per day. This quarry operated 
continuously for 15 years. On an average from 40 to 50 men were 
employed. The stone was a very good grade but stripping 
became too heavy for profitable operation. At the main office 
Mr. Atwood was unable to give any data regarding the amount of 
stone sfhipped etc.; therefore it is necessary for us to cosifine our 
description to a mere outline. 

Atwood & Company's New Quarry. During the last season the 
company has opened a new quarrry one and one-half miles south- 
west of Cedar Creek. The section given of this quarry is typical 
of the present face only. As work progresses higher ledges now 
covered by talus will be encountered. The present opening is 
only 300 feet long, but this can be extended a quarter of a mile. 
The output will be from 18 to 20 cars per day. The plans antici- 
pate fifteen years of continous operation. Two crushers, Nos. i 
and 3, with revolving screens, elevators, etc., are in use. This 
quarry is operated upon the most modern methods with a com- 
plete drainage system, steam drills, etc. This will be the largest 
quarry in this part of the state, producing crushed stone, rubble, 
sugarstone, and riprap. The demand for stone is continuous. The 
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Burlington & Missouri River Railroad purchases dprap and ballast. 
Much crushed stone goes to cities for concrete. Sugarstone 
goes to Norfolk and other sugar factories. 

Cullom Quarries. These quarries have been temporarily 
abandoned. They were operated periodically for fifteen years. 
During two years of the fi^fteen, fifty men were employed. Ac 
these quarries stone is taken from ledges near the summit of the 
bluffs and conveyed by tram cars to the railway tracks below. 
Gravity is used to propel the cars ; a loaded car attached to a cable 
returns an empty one at the other end of the cable. Sugarstone 
and riprap are the grades used. It is said to be a very high grade 
of limestone. In general, these qua-rries are extensive producers 
of excellent stone for various uses. 

Local Use Quarries. In many portions of this county limestone 
is exposed in a manner to aflford opportunity for small quarries. 
Those who own such properties generally excavate sufficient stone 
for farm building purposes or for sale in the immediate neighbor- 
hood. Occasionally, if proximity to a railroad permits, a few cars 
are shipped annually, but not in sufficient quantities to create a 
definite market. The value of this stone is not in its export 
worth, but in obyiating the necessity of importing stone from long 
distances. This class of stone, rubble etc., markets for from ipc. 
to 50C. per perch in the ground, or $1.00 to $1.50, quarried. Stone 
for constructional purposes in the country is quite generally sup- 
plied from this source. 

Along the Platte River is an area in which the red sandstone is 
exposed. This sandstone is used to some extent for foundations. 
From Hoover's Quarry at Louisville a few cars are shipped each 
year. This sandstone is quite soft and readily yields to weather- 
ing. Such objections are partly compensated for by the ease with 
which this stone is shaped for its purpose. In cellafT walls and 
similar places where not exposed to weathering, this stone is a very 
serviceable material. 

Below is given a tabulated list of Local Use Quarries, with data 
as far as obtainable. 
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FicuRB 11 — Crusher, revolving screen, and eDjine bouse a 
V»D Court qoarrj, Nehawka, Nebraska. 
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ADDITIONAL DIRECTORY OF LOCAL USE QUARRIES 



OF 



CASS COUNTY. 



Appl^ate, Lee 

Betts, W. H 

Gordon, W. L 

Gruber, Simon 

Harshman, F 

Harshman, G. W . . 

Hepner, Fred 

Hepner, Henry .... 

James, Charles 

Kime, A 

McCarroll, J. E. . . . 
Murray, L. C. W.. 

Ost, Fred 

Pell, H. F 

Pollard, Isaac 

Rennard, J 

Stohn, C 

Stein, John 

Thacker, L. T 



T. R. Sec. 



10-12-22 
11-11-22 

10-12-29 
10-12-27 & 34 
10-12-10 
10-12-16 
10-12-27 



12-13-30 

10-14-17 
10-13-18 

10-12-5 
10-13-22 
10-14-4 



Union 

Avoca 

Weeping Water 

Union 

Avoca 

Avoca 

Nehawka 

Nehawka 

Avoca 

Nehawka 

Union 

Maynard 

Nehawka 

Union 

Nehawka 

Plattsmouth 

Weeping Water 

Union 

Union 
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Clays 

Clay suitable for brick work is foun/d in abundance in Cass 
County. 

The Loess is abundant in all sections. This where mixed with 
valley wash, or alluvium, makes a fairly good brick material. Such 
bricks are not extremely serviceable, nor are they suitable for orna- 
mental purposes. For general construction work, where too 
high standards are not required, and where the cheapness of mate- 
rial is an essential feature, Loess brick are not excelled. 

The Dakota occasionally furnishes beds of most excellent 
material for brick and terra cotta work. In our region the clays 
associated with sandstone are certainly the best. The clay is oi 
an excellent quality and free from objectionable impurities. It 
works easily, burns well and furnishes a most durable and artistic 
b«i*ick. 

The Coal Measures furnish some excellent strata of clay. Inter- 
bedded with the limestones are beds of clays of very high quality. 
One of the most extensive beds of this material, and as yet unde- 
veloped, is on the farm of Mr. Isaac Pollard at Nehawka. It is 
a red, highly plastic clay suitable for the best grades of brick. 

Since clay is very abundant, little value is attached to it, yet 
many of the beds now undeveloped will in time be called into use. 

A large number of excellent clay beds exist in this county. Up 
to within the last few years extensive works were carried on at 
Louisville, Weeping Water, and Plattsmouth. For various causes 
the works at all of these places are now abandoned. 

The works at Louisville were at one time among the most exten- 
sive in the state. Thousands of brick were produced annually. 
Extensive machinery and appliances then in use are now entirely 
removed. 

The Works at Weeping Water produced both ordinary and 
pressed brick from an extensive bed of Loess. These works though 
in a sad state of decay still remain intact. , 

The works at Plattsmouth have not been operated for two years. 

The only clay industry nr)w operating in this region is at Louis- 
ville, where the Omaha Hydraulic Pressed Brick Co. is excavating 
clay for shipment to their works in South Omaha. The bed from 
which this clay is taken is a very irregular one. A compiled 
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section shows 28 ft. of clay from the Dakota Cretaceous forma- 
tions. This is an excellent clay for the manufacture of brick. 
The work is operated for ten months each year, employing twelve 
men during that time. The annual output is 600 cars. 

The demand for artificial building material is rapidly increasing. 
The exhaustion of the supply of lumber is forcing many prospective 
builders to abandon projects, or resort to stone and brick. 
Lincoln and Omaha will furnish an increasing market for artificial 
building material. For these reasons clay deposits in Cass County 
are especially important. Early settlers employed stone and 
brick in the construction of their building^. Many of the old 
stone houses constructed of the roughest grade of rubble are still 
standing and in use. M-r. Isaac Pollard at Nehawka was one of 
the few to construct his own brick works and utilize the product 
in the erection of farm buildings. From clay and wood at hand 
he produced in those earf}- days a grad'e of brick which has proved 
very efficient and durable. 

Sand. 

An unlimited supply of good sand fills the river valley and com- 
poses the flood plains of the Platte River. Accurate data of the 
depth of this sand is not obtainable. At places it has been 
penetrated for 60 feet, while elsewhere bed rock is found at 35 to 40 
feet. Three grades of sand are produced ; engine, concrete, and 
commercial. The engine sand is a fine grade used by the railroad 
companies in their engines to prevent the drive wheels from 
slipping on the rails. All are familiar with the little turret-like 
box surmounting the boilers of locomotives. Tubes lead from 
this close to the drive wheels. The sand for nearly all of 
the engines on the Burlington railroad system comes from pits 
along the Platte River. 

The concrete sand is a coarser sand, containing much gravel. 
This is excellent material for mixing with crushed limestone and 
cement, forming concrete for foundations and sidewalks. 
The commercial sand is a medium grade between engine 
and concrete. It is used in all grades of constructional work 
where a good grade of sand is required. It is fine grained, fatee 
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from clays and soil, and contains a small per cent of gravel. 
Platte River sand of the commercial grade is found on sale in most 
of the lumber vards of southeastern Nebraska. 

Recently in the operation of the jMt at Louisville a thin bed of 
gravel was encountered in dredging. It is quite probable this 
will not prove to be extensive. 

I am indebted to Mr. Gt-orgc Rand, now foreman for Messrs. 
Atwood & Co. at Louisville for notes concerning the following 
sand works. 

One of the first pits opened in the county was the old pit east 
of the railroad section house at Cedar Creek. This was opened in 
1889 ^y ^^^- ^^- H. Parnialee, and operated for four or five years. 
Loading was done by teams and scrape-rs. 

Only sand from above the water table could be obtained by this 
method; hence the best grades remained. T^or this reason the 
method was abandoned. Xo fair estimate can be made of the 
amount of sand excavated, ])ui it W(»ul(l certainly run far into the 
thousands of cars, as is evidenced by the size i)f the pit. 

One-half mile ea>t of ihis [)it is a small artificial lake, the result 
of sand dredging with a ])oat dredge. 'J'his was owned and 
operated by Mr. Hugh Mnri)liy o\ ( )nialia. The first two or 
three years it was o]>eraled by teams and scrapers, as was Mr. 
Parmalee's pit. Jn 1887, an old Missouri River dredge was 
secured and placed in service, which elevated the sand from the 
water to the cars. 'J'his had a cai)acity oi 60 cars per day. The 
maximum output for r)ne day was 40 cars. 

Bv this mothod five acres of ^rround were excavated to an aver- 
•age depth of 15 feet. Ten year> were recjuired for this wor'k. The 
various grades of sand were not kept distinct. A large per cenc 
of this sand was used in street pavement work in Omaha. 

Upon the expiration of the lease this work was abandbned. Two 
dredging stations are now in active operation by Messrs. Atwood 
& Co., one at Louisville and one at Cedar Creek. These pits are 
operated by means of a 3000 pound dredge calledi a clam shell. 
This is swung from two cables extending across the pit. The 
dredge is attached to one end of a cable, the other enc$ of which 
winds about a drum operated by steam. The clam shell is drawn 
out on the cable by gravity to the center of the pit, where it is 




FiciuRE n-A poriioD of ibc worlimg face of .he CuUom gravel pil, showing gravel 

heneaili, wiih Dakoia sandslonfi and Loess above. 

(n) Loess, 35 fl. [6} Dakota sandstone ctossbedded, 50 (t. (r) Dakoia gravel, 24 ft. 
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loosened automatically from the carrier and sinks to the bottom, 
where it closes by its own action; it is then drawn up and pulled 
along the cables to a point above a car on the side track; here a 
block pushes a lever and forces the shell open. In this way the 
sand is dropped into the car. The brake on the drum is released 
and the clam sbell is free to beg^n another trip to the bottom. 

The sand pit at Cedar Creek was opened in 1898. From 300 
to 400 cars were first taken out with teams. After this the ma- 
chinery, of which the clam shell dredge is the chief part , 'was in- 
stalled. Since then 1500 to 1800 cars per year have been shipped. 
The three grades are engine, concrete, and commercial sand. 
Cottonwood logs were encountered; one 60 ft. long was 7 ft. 
underground. This artificial lake is now stocked with fish. The 
size of this lake is about J^ of a mile lo«ng by 250 ft. wide. 

The Louisville pit was opened July 29th of last year. Approx- 
imately 100 cars were shipped the first year. The same kind of 
sand as at Cedar Creek is encountered. Mr. Rand reports that 
at 18 ft. below the surface of the water he struck a black material 
8 inches thick. This does not extend as a continuous bed over 
the entire pit; 15 ft. from the place of. first contact it was missed. 
Sufficient excavating has not been done at this writing to Iferib 

» 

its probable extent. A piece of this material, examined after it 
was considerably weathered, shows it to be a highly carbonace- 
ous shale, approaching a lignite. This may be taken as slight 
evidence that the Platte River is now filling its channel. The 
sands and gravels of the state, now in course of preparation by a 
dustries of the state. 

Occasional small beds of drift sand produce an excellent 
quality of sand for all plaster and cement work. These beds are 
never extensive and a>re operated in a very limited way for local 
use. 

The sand of this region will be fully discussed in a paper on 
sands and gravels of the state now in course of preparation by a 
member of this Survey. 

GraveL 

Banks of excellent gravel appear at places along the Platte 
River. This gravel is in the Dakota formation. A description 
of these deposits will be found under "Stratigraphy.*' 
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Figure 14— CoDglomerale, knowD locally as peanut rock because of i» close 
resemblance to peaout candy of the coofecliooeTS, consisting of quartz and jasper 
pebbles, united by a brown iron ctmeot. Louisville gravel pits. Dakota cretaceoiu. 
From the collections of Hon. Charles H. Morrill. 



MINBRAL RBSOURCBB 281 

This gravel is very valuable for roofing purposes, for sidewalks, 
drives and ballast. This makes a very durable and attractive 
material for such purposes. The cementing material often, reach- 
es a sufficient excess to unite the whole mass into a conglomerate 
resembling peanut candy, hence the popular name "peanut rock." 

Two miles west of Cedar Creek is a large bed of such gravel. 
A few years ago quarrying was carried on extensively. The 
gravel was taken out, screened, and loaded' on cars. The size 
of the opening indicates that the total product was many thou- 
sand cars. This too was operated by Messrs. Atwood & Co. who 
are unable to give us totals. Stripping became too heavy for 
profitable operation and the work is now abandoned. 

The Cullom pit, formerly operated, but for a number of years 
abaiidoned, has recently been reopened. A sidetrack has been 
laid and extensive production: is contemplated. This tbo, has 
yielded excellent gravel. This bed is deeper than the one west 
of Cedar Creek, but also requires more stripping. The bed here 
stands in an immense, massive bank, a view of which is g^ven. 
It is the only extensively operated gravel pit in the county. 
The gravel industry can never be of as long continued operation, 
or as extensive as the sand, but must yield a profit to operators 
and be of benefit to the section. The so-called peanut rock is of 
value chiefly as a curiosity. or* 



Sou. 



The soil of the region is very fertile. It is Loess mingled 
with a varying per cent of organic matter from the roots and 
stems of plants, chiefly grasses. The subsoil, except in some of 
the valleys, is pure Loess, a clay-like substance containing much 
quartz sand and a little clay. The thickness of the soil is exceed- 
ingly varied. On the gently rolling up-land it attains a thickness 
of several feet. In the more rolling regions where erosion is 
rapid, the mantle of loam thins, and often the yellow subsoil is 
exposed. The bluffs are covered by little or no soil. 

In a few limited regions disintegrated limestone plays a part 
in soil making. This occurs on the talus-like slopes and the 
maprgin of alluvial deposits in limestone regions. 
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Th« valleys have a more or less extended alluvial area present- 
ing a soil rarely excelled in richness an)d' ability to produce abun- 
dant crops successively. 

The soil of this county contains the essentials for the produc- 
tion of all fruits and grains of a temperate iregion. 

The following analyses of soils were made by Prof. Milton 
Whitney of the U. S. Dept. Agric. at Washington. 

No. 2073. Mechanical analysis of subsoil 6 in. to 36 inches from 
Cass County, near Weeping Water, Sec. 8, Township 10, Range 11. 
Soil No. 2-20-7-93. 
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The soil on the hills is rendered fertile by the clay con.stiti!ents 
of the subsoil and by its ability to receive and retain ground water. 
This water gradually ascends by capillary action; in this way 
moisture is continually supplied to the rootlets of the growing 
plants. 

Timber. 

Though timber is not a geological product it bears such close 
relation to the soil that it is deemed worthy of mention in this 
work. Native trees are abundant along the waterways. Oaks, 
walnut, hickory, willow, boxelder, etc. are indigenous to the soil. 
Timber is becoming so valuable that' the most careful possible use 
should be made of trees. A saw mill is now operated at 
Louisville by Mr. John Jackman. Cottonwood, elm, willow and 
oak logs are sawed into lumber. Some timber along the Misso- 
uri is also being cut for lumber. 
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Water is so universal and so concealed in its effective operation 
that few give it serious consideration as an economic resource. 
This is especially true where wells are shallow and where irriga- 
tion is impossible or unnecessary. When crops fail, such failure 
is attributed to atmospheric conditions, a lack of rain, or too much 
wind, thoug'h it is known to be due to an insufficient amount of 
moisture near the surface of the soil. A failure in the water sup- 
ply in wells brings us nearer an accurate solution of the problem, 
but even then the explanation is indefinite. A little consideration 
will convince the reader that watef is the greatest economic re- 
source of an agricultural county. The nature of ground water is 
now well understood. Few still cling to the idea that there are 
great veins coursing beneath the ground much as the blood flows 
through our bodies, and that such veins must be struck in boring 
or no water will be obtained. Such cases do exist, but they are ex- 
ceedingly rare. 

It is more nearly accurate to think of the source of our water 
supply as being in a great sheet of water bearing material conform- 
ing to the halls and the valleys, with its edges exposed where 
springs occur. Above this is the great covering of moist earth, 
(the subsoil,) and still above this, the soil wc cultivate. Water 
sheets and sheet water are familiar to all, and while the popular 
conception varies somewhat the essentials are the same. 
Conditions controlling ground water are various; the chief 
are the amount of rainfall, amount of run-off, amount 
of surface evaporation, and nature of beds receiving the water. 
The amount of rainfall, while not high, is sufficient for agri- 
cultural purposes. The annual average is 31.28 inches. It 
is worthy of note also that the greatest amount of rainfall occurs 
in the growing months from April to August inclusive, while 
the remaining seven months of* the year are comparatively dry. 
The nature otf the ground is such that much of the precipitation is 
lost by run-off. The mature drainage conditions and the nature of 
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FiouHB 13 — Showing Ibe course of water Qoder ground, >ad it 
' in surface springs. 




FiauRB 16— Show og h U de sp ngs and wells of va y ng depths peoetrat ng sabsoil 

aod bad rock A and B dug o compact ma er al y eldad 1 ttle water and 

Ibat otien brack sh C be ng d loose mater al has ■ ooostaa supply 




FicuRk 17— Showing wells A and B, dug through aft impervioM layer of cUj 
into coarse water-bearing gravel. 
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the soil render the run-off possible. This run-off is highly disad- 
vantageous, both in the loss of moisture in the soil and in the 
damage done to crops by erosion. The farmer evidences his re- 
cognition of these principles when he avoids plowing the furrows 
up and down the hills and runs them as nearly at right angles to 
the ravines as possible. The amount of surface evaporation is con- 
siderable; the exact amount is impossible to estimate. Recent ex- 
periments seem to point to the conclusion that if proper methods 
of soil culture are employed the amount of surface evaporation can 
be decreased and much water conserved in the soil, thus rendering 
a mudh larger yield of grain per acre possible. The nature of the 
water-bearing beds is a subject which is given little consideration 
in agricultural pursuits and in well construction, but which is one 
of the utmost importance. To be an excellent water-bearer the 
strata must be loose, coarse grained, and very porous. Such con- 
ditions are found in gravels and sandstones; hence the Drift gravel 
and Dakota sandstone are the best water-bearing beds in Cass 
County. Such beds when overlaid and underlaid by strata wiiich 
will not permit of the ready escape of water, afford artesian 
wells. The Dakota sandstone far to the north of us affords flow- 
ing wells but in our region such wells are impossible, since they 
are bounded above by porous clays which permit the escape of the 
water. The Loess contains much sand and fine i articles of clay 
which render it minutely porous. This absorbs the water and per- 
mits its slow passage to lower points of escape in wells or springs, 
or by capillary action to the soil above and the surface, where it is 
taken by plants or evaporates. Perhaps Cass County's agricul- 
tural wealth is due as nnich to this finely porous subsoil as to any 
single cause. The limestones, being only slightly porous can re- 
ceive or yield only a very small quantity of water ; hence in these 
beds the supply must be sought only between strata, and then is 
quite insufficient. 

It is impossible at this time to gfive a general discussion of the 
passage of water underground. Those who may wish a treatment 
of this subject may find it in the Water Supply and I'rrigation 
Papers published by the Division erf Hydrog^raphy of the United 
States Geological Survey. These are issued free. Especial treat- 
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ment will he found in Nos. 29 and 67. Figures are here introduced 
to partially explain this subject. 

Practically al! the wells in Cass County receive their supply 
from sheet water. The sheet water is that portion of the subsoil 
completely saturated with water. The surface of this zone is 
called the water table. 1 he depth from the surface ai the g«rounki 
to this water table varies with conditions. The water table is 
nearer the surface in valleys than on hills. This is a natural condi- 
tion, for the water is seeking a level. The water passes slowly 
underground; therefore the water table is not level. In spring 
regions the water finds an escape ; hence the water table is lower in 
such places. In times of drouth the escape of water by springs, 
wells, and evaporation exceeds the amount received from rains, and 
the water table must gradually sink to a lower level, while during 
a wet season the reverse occurs. This accounts for wells becom- 
ing dry during drouths and filling again when rainy periods occur. 
A consideration of the zone saturated with water and the water 
table explains why valley wells are more shallow and furnish a 
more permanent supply than wells on the up-land. In Cass County 
the best water-bearing formation is the Drift gravel encountered 
just beneath the Loess, and above the sandstone or limestone. This 
gravel is not very thick, however, and occurs so irreg^ularly that in 
dig^ging there can be no certainty of finding it, but if fbund below 
the water table it furnishes a steady supply of good water. 

In the northern and northwestern parts of the county nvany of 
the wells enter the sandstone. These furnish abundance of good 
water. The Dakota sandstone is an excellent water-bearer. A.S 
has been noted it is from this formation that, under favorable 
circumstances, artesian water is found. The interstices between 
the particles of loose sand afford ample room for large quantities 
of water and permit the slow seepage to openings at wells or 
springs. Some idea may be gained of tihe value of this formation 
as a water-bearer when it is known that the city of Lincoln ob- 
tains an ample supply of excellent water from wells sunk into this 
sandstone. 

A few wells located upon the sandy flood plains of the Platte 
River obtain their supply by seepage from that stream. The 
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entire depth is in sand and the height of the water table varies 
with the rise a-nd fall of the river. 

Most of the wells are sunk into the great Loess (yellow clay) 
sheet, which is a good water-bearing formation^. It is composed 
of fine particles of sand and various other materials, which render 
it minutely porous ; this, then, acts as a sponge. 

Mudi difficulty is experienced in .regions of limestone exposures. 
Here the water varies, due to the ready escape of water along the 
rock ledges. In such places an abundant water supply is impos- 
sible. Only partial relief can be obtained. One method which 
may be employed is to sink shallow wells, each of which furnishes 
A small supply. Occasionally sufficient water may be found in 
the bed of a ravine. The most successful method yet employed 
is to sink a well on tlhe lower tableland or bottom and conduct the 
water by pipes to the desired points. Wind power with auto- 
matic regulators may be used and while the method is not the 
most desirable, it is found to result in less inconvenience than 
many other methods. 

In no case should an attempt be made to penetrate the lime- 
stone. Such work is almost certain to result in failure. One 
of the most marked experiences of this kind was that of Mr. Geo. 
Woods on his farm one mile south of Weeping Water. The 
record of this well shows that an unsteady supply of water was 
obtained after having dug no and drilled 200 feet (a total of 310 
feet). This well, at a cost of $1000, with $too additional for 
pump and .mill, was yielding J4 barrel of water per day at the 
time o(f record. Our records show a number of similar experi- 
ences within the limits of the county. One farmer near Cedar 
Creek, after several expensive failures, found it necessary to dig a 
well and erect a mill a half mile from the farm buildings and con- 
duct the water to them in pipes. In this case the mill is con- 
trolled by lines of wire. While a few successes result from 
penetrating the limestone the undertaking is always uncertain, 
and should be attempted only as an expensive last resort. What, 
in some sections of the interior, is called the Platte river sheet, is 
a misconception. It is the sheet or water zone noted above. 
Were it possible to receive a supply from the Platte River it could 
be obtained only after penetrating several layers of limestone. 



238 NEBRASKA GBCXjOGIGAL SUSVBT 

SpniigB. 

Springs occur under a variety ct conditions. In our r^on 
where the water-bearing beds are of comparatively aniform 
texture and irregularly deposited, springs appear where the ravines 
have cut below the level of the water table. This permits an 
escape for the water, which slowly flows in from the surrounding 
hills. When the water coming to the surface flows to one 
channel the spring bubbles out in a single opening. Such condi- 
tions exist where the beds become more porous in a small area or 
where a small ravine existed at time of deposition or previous to 
it. If this water fails to unite in a common channel, numeroas 
small openings occur resulting in seepage, areas, bogs, and even 
marshes. Springs also occur where limestone or other impervious 
beds are overlain by water-bearing beds. The water in its seepage 
downward meets the imper\'ioais layer and follows along it to an 
outcrop, if such occurs, below the water table. 

Some excellent springs are found in Cass County. The region 
containing the largest number with the strongest flow is in South 
Bend precinct T. lo, R. 12 E. One spring in T. 10, R. 12, Sec. 33 
is reported to yield a flow almost equalling the springs which 
supply the State Fish Hatcheries just across the river. The 
springs obtain tfheir supply from the Dakota sandstone. Springs 
flowing less than 100 ba»rrels per day are quite common along the 
sandstone exposures. These springs are a part of a line of springs 
occuring along the Dakota outcrop from Dixon to Jefferson 
counties. 

Springs occur in limestone regions but fail to discharge through 
one channel; hence arc commonly only large seepage places. A 
most beautifully located spring pours from above a ledge of lime- 
stone at the base of a steep hill on the farm of F. B. Lar^ T. 10, 
R. 14 E. Sec. 18 S. E. 4 S. E. 4. This spring has an estimated 
flow of two barrels per minute. The water after passing tiirougb 
a milk house supplies a fish pond. 

Irrigation from it has never been attempted, since the annual 
rainfall is amply sufficient for all agricultural purposes. 

VVatiT in Cass County is generally hard, deriving its salts from 
the soils and stones in its passage downward. A few wells arc 
reported as containing soft water. The water is much harder in 
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valleys where it passes through limestone ledges before reaching 
the wells. 

Mr. H. W. Loyd at Union has two wells, one 470 feet, another 
500 feet, both yielding salt water. This water is said to have 
medicinal properties and as such is placed on the market. Neither 
well flows. 

Rivers and Creeks. 

Missouii River. The Missouri River tiows along the eastern 
boundary of Cass County. In this portion of its course it is a 
little more than 1000 ft. wide, its flow is rapid with many small, 
cross, ( or irregular) currents, which are^ constantly changing, thus 
breaking the placid appearance of its surface. At the present 
time the river is meandering so that it is encroaching upon the 
west bank almost entirely across the county. Between Rock 
Bluff and Plattsniouth a portion of the flood' plain which has long 
existed is now being cut away. The great steel railroad bridge 
at Plattsmouth is entered directly from the bluflFs on 
the west side, while on the opposite side a long approach is 
necessary. At this point in its course the river grade is i.o6 
feet per mile. During early times this was the great trans- 
portation highway which brought explorers and settlers and 
which was their means of exchange and communication with the 
outer world. Since railroads have gained the ascendency over 
river traffic few boats pass this part of the river. A cable ferry is 
now in operation at Plattsmouth as a summer means of crossing. 
The ice serves as a sufficient means of winter passage. At no 
place in the county is water taken directly from the river for city 
supply, but at Plattsmouth water is drawn from the flood plain a 
mile from the channel. The river is sought to a ^^mall extent for 
pleasure boating at Plattsmouth. 

Platte River. The Platte River before reaching the limits of 
Cass County has lost its l)road valley and its many-channeled 
character and is confined by steep walls of stone to a narrow flood 
plain. It is forced to occupy one principal charwnel with a few 
branches running independently for only short distances. The 
water is continually falling into depressions and over obstructions 
and bubbling up again, so that the surface is never smooth and 
the water never flows quietly along. The average grade is 3 feet 
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FicuRB ID— Destructive ice gorge at the Union PaciRc K. K. bridge, 
Louisville, Nebr., March, 1903. 
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FiaimB ;iO— Break in railroad bridge at Souib Bead, Nebraska, caused b; desinictiva 
ice gorge, March, 1903. 
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per mile. The individual channels vary greatly in width, rarely 
exceeding 300 feet. From bank to bank the river approx- 
imates three-fifths of a mile. Sand bars are quite numerous, 
small, and mostly barren. A few have become permanent and 
wooded with willow, boxelder, and cottonwood. These are pro- 
perly termed islands. One large island is opposite Cedar Creek 
and another below CuUom. The Platte River is of little direct 
value from an economic stanc^point. It is crossed by two railroad 
bridges at Oreapolis, one at Louisville, and one at South ' Bend. 
A wagon bridge at Louisville affords opportunity for that sort of 
traffic. The terraces have already been noted. 

Weeping Water Creek with its tributarries is important as a 
drainage channel, and affords excellent opportunities for 
stock raising and especially stock feeding. The smaller branches, 
as they pass from farm to farm, are bordered by pastures and 
feed lots. This rumning water is a source of profit. Yet the streams 
oftenl result in detriment as conveyors of contagious disease 
from the upper portions to farms below. This stream receives 
its supply from run-off and seepage from the Loess. The stream 
is ordinarily small. In fact, during dry seasons, the flow entirely 
ceases in portions of its course below Weeping Water. At times 
of excessive rains it is converted into a raging torrent, flooding its 
bottoms and sweeping away fences and low bridges. In bridge 
construction provision must be made for a rise of twenty feet. An 
excessive cain near the source results in maximum flood conditions 
at the mouth some ten or twelve hours later. Farmers construct 
fences in such a way that they may be swept a.side and easily 
replaced when the flood has receded. This stream is doing little 
work of erosion except at times of flood. During early settlement 
it played an important part as a producer of power, but since the 
burning of the old stone mill at Weeping Water it is no longer 
used for water power. Mills were located at a number of 
points, but steam has forced the abandonment of all such sites. 
Because of its great fluctuation in amount of discharge dam con- 
struction is difficult and expensive. 

Only a small portion of the course of Salt Creek is through this 
county. It flows slowly and exhibits wide meanders. The 
timber along its course is excellent. It is turned to no econom c 
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account beyond the production of a small amount of ice. Just 
over the border in Saunders County it furnishes power for a 
large flour mill. 

Four Mile Creek in the northwestern part of the county is a 
sn^ll meandering stream receiving the drainage trom a large, 
comparatively flat basin. This flows through an excellent stock 
feeding district and is a water supply for that industry. 

Cedar Creek is more than a large brook. Much of its 
coucse is over stome bottom and is bordered by trees, making it 
picturesque. This stream was used for many years to furnish 
water power for a small flour mill. A lack of sufficient water 
supply forced the abandonment of that industry. Numerous small 
brooks occur but none of sufficient size to merit special notice. 

The streams, ponds, and small lakes are everywhere utilized for 
ice production. The ice is generally stored for local consump- 
tion. Many farmers have provided small ice houses in which 
they store a supply for themselves and the use of their neighbors. 
At all of the important towns is to be found a firm which makes 
ice storage and distribution its special business. At Weeping 
Water this industry has assumed commercial importance. Each 
winter many cars are loaded' for distribution at various station.^ 
along the Missouri Pacific Railway. This industry furnishes 
employment for laborers at an idle time. 

Below is given a compiled list of well records by precincts, as 
far as we have been able to obtain them, showing number of 
wells recorded, average depth of well, average depth of water. 
and cost of well : 

(See next pa^e.) 
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The lollowing data concerning the Plattsmouth Water System 
are furnished by Mr. T. H. Pollock. Secretary of the Company. 

The Pumping Station at Plattsmouth was established in 1880 by 
Turner, Clark & Rawson. 

-It has a pumping capacity of 750,000 gal, per day. 

The stand-pipe is 250 ft. above the city, is 26 ft. in diam-eter, 80 
ft. high, and has a capacity of 320,000 gal. It is 247 ft. above the 
pump house and 50 ft. above the highest point in the city. 

The pressure in the main portion of the city is 100 lbs. and the 
pressure at the station is 106 lbs. 

The water is supplied by air-pressure wells, 65 ft. deep with a 
20 ft. brass strainer in each, and distant 800 feet from the pump 
house. These wells draw water from a deposit of gravel 20 ft. 
deep, extending to the river and acting 4s a. filter nearly a mile 
wide. 

The river was used as a water supply till 1901 when the wells 
above mentioned were made. 

There are two settling basins of 1,250,000 gal. each; they arj 
both used at once, but may be used separately. ♦ 

No filters are used except those mentioned. 

The average consumption in winter is 200,000, and in summer 
275,000 gal. per day. \ 

The regulation for the sprinklitig of lawns is 2 hours per day. 

Climate. 

"! Below is given some data regarding climate. These reports are 
taken from the Annual Summary for 1903 published by th.- 
United States Weather Bureau. Tlie records; unless <>therwise 
stated, were taken by G. T. Treat, ol)server at Weeping Water. 





Temperature. 








Highest July 8th 


95^ 






Lowest Feb. iSth 


170 






Mean annual temperature 


46. 90 






Normal average temperature 






Jan. 


19. 40 May 58. 80 


Sept. 


63.60 


Feb. 


21. 80 June 69O 


Oct. 


51^ 


Mar. 


33. 60 July 73.8O 


Nov. 


35^ 


Apr. 


50O Aug. 70. 40 


Dec. 


25-3^ 



Killing frost. May 3d, and Oct. 8th. 
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Rainfall. The greatest rainfall ever occuring m the state is 
reported from Plattsmouth July 6th and 7th, 1898*. At that time 
10.69 inches fell. 

Total rainfall for 1903, 32.12 in. 

Greatest in one month (May) 9.17 in. 

Number of cloudy days, loi. 

Number of partly cloudy days, 65. 

Number of clear days, 199. 

*Plattsmouth record. ' 
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AGRICULTURAL STATISTICS. 



The following agricultural statistics are of interest: 



Average 

number per 

sq. mile 



Number of 

counties in 

state excelling 

Cass 



Cattle 

Swine 

Sheep 

Milch Cows 

Horses and Mules 
Winter Wheat. . . 
Spring Wheat. . . . 
Corn 

Oats 

Rye 

Alfalfa 

Wild Hay 



66 


22 


67 


22 


I 




17 


20 


27 


4 


30 bus. 


34 


7 ** 
285 " 




Cass stands 



60 ** 

2 ** 

I ton 

28 «« 



first 
27 



34 
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Figure 23. 

Section 2 miles west of South Bend, 

T. 12, R. 10 E., Sec. 11, S. W. 4. 




Fipire 24 

Section 2 tnilea south-east of South 

Bend, T, 12, R. 11 E., Sec 24, N. k. 
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Figure 26 
Section onfr-half mile west of Louis- 
ville. 



Figure 26 
Atwood's abandoned quarry, T. 12, 
R. 12 E., Sec. 18, S. W. 4. 
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Rerore 27 
Section 2 milea east of Cullom, T. 
18,R. 12E., S.88,N. i 




Figure 28 
Section at <M Swede qaurjr, T. 10, R. 12 
B, Sec 5, S. K 4, Weeping Wftter. 
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Figure 30 
Section at Commercial Land Company's 
quarry. Weeping Water, T. 10, ". 11 
E, Sec. 1, S. E. 4. 
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Figure 29 
Section at Rock Bluff, T. 11, R. 14 
E.. Sec. 9. S. W. 4. 



Lime rock, hiiibly 



Wr^. 



Figure 31 
Section at Swede quany, T, 10, R. 
12. Sec. 5, N. W. of S. a 4. 
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Figure 32 Figure 33 

Section at Atwood's gravel pit, 1 Section at Cullom gravel pita. See 

mile west of Cedar Creek. figure IB. 
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PALAEONTOLOGY. 

To know what existed here in ages past is interesting to all of 
us. That animals did exist where now we find only stones, all 
know, and the nature of those animals is clearly told by their 
fossil remains. No other equal section of the state exhibits so 
g^eat a variety of fossil forms as does this one. Not only arc 
these fossil remains interesting, but to one versed in such subjects 
they a^e the earmarks Whereby he recognizes the various geolog- 
ical formations. And knowing what conditions exist in other 
regions with similar formations he is able to predict with tolerable 
certainty what may be found 500 or 1000 feet below the surface in 
this region. 

Cass County limestone is composed to a great extent of fossils 
cemented together by the gray carbonate of lime. This cement is 
in most cases softer than the same compound in the fossil itself, 
hence where these beds are exposed to tihe action of the weather 
the fossil is freed by the action of the elements, and awaits the 
collector. So abundant are these in places that the writer has 
been enabled to collect a double handlful on the space of a square 
yard. 

In the rusty sandstones called the Dakota Cretaceous, traces of 
life are very meagre. The gravel deposits afford some fossil 
corals, wood, and what may prove to be nuts and fruit. Occa- 
sionally imprints of leaves appear in these stones. Fragments 
were noted near Louisville, but none sufficiently perfect for identi- 
fication. From a study here and a comparison with other regions 
it is now well established that fresh or brackish water covered 
northern and western Cass County. 

Shells, identical with modern forms, occur abundantly in the Loess 
See Plate 15. Typical Loess fossils of this region have been col- 
lected and identified. 

It is impossible as well as inexpedient at this time to g^ve full 
descriptions of fossils of either of the several geological forma- 
tions. That is reserved for a complete work now in course of pre- 
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paration. A list of fossils is given here in explanation of the plates, 
with the briefest possible notes, hoping it may prove of value to 
those correlating this region with others, or of service to teachers, 
amateurs, and others making private collections. Specimens 
in the Museum of the University of Nebraska, some of which are 
evidently new species, are reserved for final identification and 
classification. 

Besides the localities pven, fossils were noted in many other 
places, thoug'h collections were not made. 
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A LIST OF FOSSILS OF CASS COUNTY. 

FROM THE COLLECTIONS OF HON. CHARLES H. MORRILL. 

As most people are well aware, the workable beds of rock, clay, 
sand, gravel, stone, etc., constitute resources of considerable im* 
portance to any community. Anything adding in any way to our 
knowledge of these workable beds is of real, not imaginary valui^ 
Since it so happens that about the only reliable way of recog- 
nizing beds of rock and clay is by means of the fossils they con- 
tain, it follows that a report of the fossils is not merely of 
theoretic but of strictly practical interest. 

It is believed that the accompanying figures will ^erve the public 
in identifying the fossils of their region and that few descriptions 
are really necessary here. Those who may wish to pursue the 
matter further are referred to the reports published by the neigh- 
boring states Iowa, Missouri, and Kansas. 

Protozoa 

Fusulina secalica Say. 

. This little fossil is exceedingly abundant. It thrived in the 
carboniferous sea in countless numbers. It was this little animal 
which extracted most of the carbonate of lime from the sea water 
to form our present rocks. Few beds are destitute of this form 
while It is the chief constituent of many. 

Locality. Weeping Water, Cedar Creek, and Nehawka. 

Porifera 

Amblysiphonella prosseri Clarke. 

Cass County is the only region from which this sponge has ever 
been collected. 

Locality. Weeping Water, Nehawka, and Rock Bluff. 



EXPLANATION OF PLATE 

A. Fusulina secalica, natural size 

B. Amblysiphonella prosseri, natural size 

From specimens in the collections of Hon. Charles H. Morrill. 
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Coelenterata 

Campophyllum torquium Meek. 

This coral is very abundant. It is one known locally as a sheep 
horn. 

Locality. Weeping Water and Nehawka. 
Zaphrentis sp. * 

Locality. La Platte, across the Platte River from Oreapolis. 
Syringopora multattenuata McChesney. 

Locality. Weeping Water. 
Lophophyllum profundum. 

This coral is very abundant and is widely distributed. 

Locality. Weeping Water, Louisville, Cedar Creek, and 
Nehawka. 



EXPLANATION OF PLATE 

Fig. 1. Zaphrentis sp. 

Fig. 2. Syringopora multattenuata 

Fig. 3. Campophyllum torquium 

Fig. 4. Lophophyllum profundum, side and top views of several specimens 

All figures natural size 
From specimens in tihe collections of Hon. Charles H. Morrill. 
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Echinodermata 

\rchacoci(laris triserrata Meek. 

Locality. Weeping Water and Cedar Creek. 
/\rchaeocidaris agassizi Hall 

Locality. Weeping Water, Cedar Creek, Louisville. 
'\rchaeocidaris aculeata Shiimard. 

Locality. Weei)ing \\'ater, and Cedar Creek. 
Archaeocidaris niegastylus Sliumard. 

Locality. Weeping Water, Louisville, Cedar Creek, Culloni, 
Xehawka, Rock Bluff. 
Archaeocidaris dininnii White. 

Locality. Cedar Creek. 



EXPLANATION OF PLATE 

FipT. 1. Archaeocidaris megastylus, spines of 
Figs. 2&3. Archaeocidaris agassizi, spines of 
Fig. 4. Archaeocidaris agassizi, spine and plate of 
Fig. 5. Archaeocidaris biangulata, spine of 
Fig. 6. Archaeocidaris aculeata, spines of 
Fig. 7. Archaeocidaris dininnii , spines of 
F^ig. 8. Archaeocidaris triscererata, spines of 

All figures natural size 
From sp'jcimens in the collections of lion. Ciiarles H. Morrill. 
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Zeacrinus acanthophorus Meek and Worthen. 

Zeacrintis mucrospinus McChesney. 

Locality. Weeping Water, Cedar Creek, and Rock Bulff. 
Erisocrinus typus Meek and Worthen 

Ijocality. Weeping Water. Cedar Creek, Nehawka, and 
Rock Bluff. 
Ceriocrinus hemisphericus Shumard. 

Locality. Louisville, Cedar Creek, and Nehawka. 
Barycrinus subtumidus Meek and* Worthen. 

Locality. Louisville and Cedar Creek. 
Scaphiocrinus hemisphericus Shumard. 

Locality. Cedar Creek. 

Vermes 

Spirorbis sp. — See figure 7, pi. XII, and figure 4, pi. XIV. 

Locality. South Bend. 



EXPLANATION OF PLATE 

Fig, 1 . Zeacrinus mucrospinus 

Fig. 2. Zeacrinus acanthophorus 

Fig 3. Erisocrinus typus, plate of 

Fig. 4. Same, larger specimen 

Fig. 5. Eupachycrinus magister, plate of 

Fig. 6. Scaphiocrinus hemisphericus, base df head, top view 

Fig. 7. Same, bottom view. 

Figs. 8&9. Erisocrinus, typus base of heads 

Fig. 10. Barycrinus subtumidus (?) 

All figures natural size 
From specimens in the collections ol Hon. Charles H. Morrill. 
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MOLLUSCOIDEA— THE BRYOZOA. 

List of bryozoa collected and identified by Dr. G. E. Condra. 
For a complete treatment of the bnozoa see "Br>'Ozoa of the 
Coal Measures of Nebraska" bv G. E. Condra. 
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Cyttodictya anisopora Condra 

Fenestella conradi-compactillis 

Fenestella kansasensis Rogers 

Fenestella mimica Ulrich 

Fenestella sabrudis Condra 

Fenestella tenax Ulrich ? 

Fiftalopora carbonaria Ulrich XX 

Fistulopora carbonaria-nebrascensis . . X 

Pinnatopora pyriformipora Rogers ; 

Pinnatopora trilineata Meek ! 

Pinnatopora youngi Ulrich . i 

Polypora spinulifera Ulrich X 

Polypora submarginata Meek X X 

Septopora biserialis nervata Ulrich .... X 

Septopora cestriensis Prout 

Septopora decipiens Ulrich 

Septopora multipora Rogers i ^ 

Stenopora carbonaria (Worthen).^ . . . ^ 

Stenopora distans Condra ^ 

Streblotrypa prisca (Gabb & Horn). . . . 
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EXPLANATION OF PLATE 

Polypora crassa, x U 

From collections of Hon. Charles H. Morrill 
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EXPLANATION OP PLATE 

Fig. 1. Stenopora (?) polyspinosa Condra, x 4^ 

Fig. 2. RhoTnboix)ra lepidodendroides Meek, young, x 6 

Fig. 3. Ditto, X 6 

Fig. 4. Ditto, showing inner and outer growth 

From collections of Hon. Charles H. Morrill 
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Molluscoidea — ^The Brachiopoda 

Productus semireticulatus Martin 

In size these shells are slightly below the average of this specitrs 
and are considerably distorted. Radiating and concentric lines 
are distinct. 

Location. Weeping Water, Cedar Creek, and Nehawka. 
Productus costatus de Konick. 

Specimens, mostly distorted, of average size. Some of tho 
shells collected contain concretions of chalcedonv ; others show 
iron stains probably from marcasite. 

Location. Ceda-r Creek and Nehawka. 
Productus cora d'Orbigny. 

* These specimens are typical, of medium size, and fairly well pre' 
served. 

Location. Weeping Water. 
Productus cora americanus Swallow. 

Only one specimen of this in the collection. Anterior fold 
distinct. 

Location. Louisville. 
Productus nebrascensis Owen. 

Shells of medium size. Some of these were collected from beds 
of soft material, hence ]K)th sets of spines are distinct. Dorsal 
valve very concave in some specimens. 'i'his is one of the most 
com«mon of the Product idae in the region. 

Locality. Weeping Water, Louisville, and Cedar CR*ek. 



EXPLANATION OF IM.ATE. 
Fig. 1. Productus s^mirtticulatiiH. top vifw. \i(w cf apex. 
Fig. 2. Same, from above. 
Fig. 3. Productus nebrascensis. 
Fig. 4. RMpidamellia pecoei. 
Fig. 5. Ambocoelia planoconvexa. 
Fig. 6. tProductus co tatus. 
Fig. 7. Productus symmetricus. 
F^g. 8. Productus longlspdnus. 
Fig. 9. Same, dorsal viiew. 
Fig. 10. ProductuiB pertenuls. 

All figures natural size. 

From the collections of Hon. Charles H. Morrill. 
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Productus punctatus Martin. 

Specimens few an-d much below the typical in size. Surface 
markings distinct. 

Locality. Weeping Water and Nehawka. 
Productus sp. 

Dorsal valves. 

Locality. Louisville and Nehawka. 
Productus longispinus Sowerby? 

Specimens not abundant but well preserved. Short erect spines 
distinct. Care should be exercised in identifying this little shell 
that it is not confused with the young of some of the larger forms. 

Locality. Weeping Water, Nehawka, and Rock Bluff. 
Productus pertenuis Meek. 

Excellent examples of the type but quite rare. 

Locality. Weeping Water. 
Productus symmetricus McChesney. 

Some very imperfect and badly, broken shells were found in one 
locality. 

Location. Cedar Creek. 
Entelletes hemiplicata Hall. 

These fossils were very abundant in one of the quarries 
at Nehawka. Some were found in a massive bed, but they arc 
more common in a shaly limestone beneath. This shell is readily 
distinguished by its oval outline and the sharp folds on the front 
part of the shell. 

Locality. Weeping Water, Nehawka, and Rock Bluff. 



EXPLANATION OF PLATE. 
Fig. 1. Productus cara. 
Fig. 2. Productus cora americana. 
Fig. 3. Productus punctatus. 
Fig. 4. Dielasma l)ovidenjs. 
Fig. 5. Retlcularia perplera. 
Fig. 6. Eutelete Giemipllcata. 
Fig. 7. Mekeella striatoooetata. 
Fig. 8. Chonetes veniuiliana. 

All figures natural size. 

From the collections of Hon. Charles H. Morrill. 
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Pugnax Utah Marcou. 

This little shell is one of the most persistent and best preserved 
in the region. It varies greatly in size, but is generally small 
never exceeding one-half of an inch. The folds on the front part 
with the smooth portion near the beak render this shell easy of 
identification. 

Locality. Weeping Water, Louisville, Nehawka and Rock 
Bluff. 
Seminula argentea Shepard. 

No exposure of any extent is found in this region where this 
fossil does not appear. It stands next to Fusulina secalica in 
persistence. Some of the shells show small concretions of chalce- 
dony. Some have a ix)rtion of one valve removed, revealing the 
brachial win<lings within in a most excellent manner. 

Locality. Louisville, W^eeping Water, Cedar Creek, Nehawka 
and Rock Bluff. 
Meekella striatocoslata Cox. 

These shells are mostly crushed and distorted. They may be 
readily identified l)v their heaks,, prominent costae and striations. 

Locality. Weeping Water, Cedar Creek and Xehawka. 
Orbiculoidea convexa. 

Locality. South Bend. 



EXPLANATION OF PLATE. 
Fig. 1. Spirlfer cameratus. 
Fig. 2. Spiiiferitia cristata. 
Fig. 3. Chonetes granulifer. 
Fig. 4. Seminula argentea. 
Fig. 5. Same, showing brachial coils. 
Fig. 6. Same, showing chalcedony rings. 
Fig. 7. Same, covered with Spirorbis shells. 
Fig. 8. Derbya keokuk. 
Fig. 9. Derbya bennetti. 
Fig. 10. Derbya crassa. 

1 1. Orbiculoidea convexa. 
All figures natural size. 
From specimens in the collections -of Hon. Charles H. Morrill. 
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Dielasnia bovidens Morton. 

This shell is quite persistent througfhout the region. Shells 
sufficiently perfect to show all of the characteristics are common. 
This shell should not be confused with Seminula argentea, which i*: 
somewhat resem-bles. To the ordinary observer its length and 
slender outline should serve as a distinction. 

Locality. Weeping Water, Cedar Creek, Nehawka and 1 

Rock Bluff. 
Chonetes granulifer Owen. 

The types of this shell and verticuilianus described by Meek 
are from this locality, hence the description applies in toto. A 
small rock specimen, obtained from Rock Bluff, was covered by 
this shell, which must have been very abundant in that locality at • 
one tim<?. 

Locality. Weeping Water, Cedar Creek, Louisville, Nehawka 
and Rock Bluff. 
Chonetes verneuilianus Norwood and Pratten. 

This shell with its long ears extending beyond the margin, its 
toothed hinge line, audits deep rounded median sinus, is easily dis- 
tinguished from C. granulifer, the only shell of this region which 
it much resembles. 

Locality. Weeping Water, I ouisville, Cedar Creek, Nehawka. 
Hustedea mormoni Marcou. 

This small shell is very abundant. It is sometimes noted in the 
ledges, but the shell is such that it readily frees from the surround- 
ing matrix, hence, it is found weathered out in large numbers in 
exposed places. 

Locality. Weeping Water, Cedar Creek, Nehawka, and Rock 
Bluff. 
Dcrbya crassa Meek and Hayden. 

This is the fossil known to some of the quarrymen as "butterfly's 
wings," because of the slight convexity, the radiating costae, and 
the very thin valves, which the workmen have supposed to be the 
wings of butterflies preserved in the stone. Specimens common. 

Locality. Weeping Water. Louisville, Cedar Creek, and 
Nehawka. 

EXPLANATION OF PLATE 
Hand specimen of Carboniferous limestone composed of Brachiopod 
BheUs, Chonetes granulifer, from Rock Bluff, Nebraska. Natural size. CJol- 
lections of Hon, Charles H. Morrill. 
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Derbya bennetti Hall and Clarke. 

Specimens few and imperfect. The collector will find difficulty 
in identifying this shell without a complete description or a type 
specimen. 

Locality. Weeping Water and Nehawka. 

Derbya keokuk Hall and Clarke. 
Location. Weeping Water and Louisville. 

Ambocoelia planoconvexa Shumard. 

The weather readily frees this little shell from its matrix with- 
out injuring its form or surface markings. 

Scores of good specimens are in our collection. It may be 
distinguished by the long, gently curved beak, extending over the 
hinge line and the small ventral valve. 

Locality. Weeping Water, Cedar Creek, and Rock Bluff. 

Reticularia perplexa McChesney. 

These shells vary greatly in size, most of them* are rather small. 
Only older shells show the crenulations distinctly. The surface 
makings are readily evident under an ordinary lens. 
Locality. Weeping Water, Cedar Creek, Louisville, and 
Nehawka. 

Rhipidomella pecosi Marcou. 

In old specimens this fossil is quite robust; but it is often found 
crushed and flattened. Quite abundant. 

Locality. Weeping Water, Louisville, Cedar Greek, and 
Nehawka. 

Spirifer cameratus Morton. 

This fossil persists throughout the area. In iorm it varies 
from those having attenuated ears to the very robust ones. It 
may be readily distinguished by the radiating costae extending to 
the end of the ears and by the -distinct mesial fold. 

Locality. Louisville, Cedar Creek, Weeping Water. Nehawka, 
and Rodk Bluff. 
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Spiriferina cristata Schlotheim. 

Like S. cameratus it varies greatly in form. Readily dib 
tinguished from small specimens of the former by the numerous 
lines of growth passing over the costae and by its much smaller 
size. 

Locality. Weeping Water, Louisville, Cedar Creek, Nehawka, 
and Rock Bluff. 

MoUusca. 

Myalina recurvirostris Meek and Worthcn. 

This is ojie of the few shells which mark a distinct horizon. It 
was found in one of the beds in the Stout Quarry at Louisville 
and was one of the evidences used in correlating^ this bed with the 
bed containing the specimen in our Cullom section. 

Locality. Cedar Creek and Cullom. 

Myalina sp. 

Fragments of Myalina are frcc^uently found, but only occasion- 
ally are specimens sufficiently pcr.'cct ^or accurate ;,]!ecitic determi- 
nation. 

Locality. Louisville and Cedar Creek. 

Edmondia nebrascensis Meek. 

Locality. Louisville. 
Allorisma subcuneatum Meek. 

One excellent specimen of this was found three miles east of 
Weeping Water. This measures, length 5.25 inches; height near 
the middle 2.25 inches; greatest convexity 1.75 inches. 

Locality. Weeping Water, Cedar Creek, and Louisville. 

Allorisma sp. 
Internal Cast. 
Locality. Louisville. 



EXPLANATION OF PLATE. 
Fig. 1. Pinna paracuta. 
Fig. 2. Aviculopectcn carboniferus. 
Fig. 3. Allorisma subcuneatum. 
Fig. 4, Myalina covered with shells of Splrorbis. 
Fig. 5. Myalina recurvirostris. 

All figures natural size. 

From specimens in the collections of Hon. Charles H. MorrlU 
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Aviculopecten carboniferus. 

Very seldom are complete specimens found. The surface mark- 
ings make identification certain. 

Locality. Louisville, Nehawka, and Rock Bluff. 

Pinna sp. 
Only a portion of a cast. 
Locality. Louisville. 

Euomphalus rugosus Hall. 

These shells are usually imbedded in a hard matrix from which 
they are freed with difficulty. The specimens found here arc not so 
large as those found at other points in the state. 

Locality. Cedar Creek and Nehawka. 

Bellerophon bellus Keyes. 

Some of these fossils are found in the extreme upper, members 
of our series. 

Locality. Weeping Water. 

Bellerophon carbonarius Cox. 

A few imperfect specimens were found. 
Locality. Weeping Water. 

Bellerophon giganteus Worthen. 

But a single specimen of this was found. This shell is of 
typxc^X size. 

Locality. Weeping Water. 



BXPLANATION OF PLATE. 

A. 
Fig. 1. ChaenoxnTa minneliaha. 
Fig. 2. Qhaenomya sp. 

a 

Fig. 1. Pleurotomarla perhumerosa. 

Fig. 2. Bellerophon bellus* three ylews. 

Fig. 8. StrophostyluB remex. 

Fig. 4. Trachydomia wheeled. 

Fig. 6. CapuluB parvus. 

Fig. 6. Same, larger specimen. 

Fig. 7. BuomiAialuB rugosus. 

Fig. 8. Same, larger .sp^idmenu 

All figures natural size. 

From specimenB in the oollectionfl of Hon. Charles H. MorrllL 
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Pleurotomaria pefhumerosa Meek. 

A few quite perfect specimens of this little gasteropod were 
found. 

Locality. Weeping Water and Louisville. 
Trachydomia wheeleri Swallow. 

One specimen. 

Locality. Weeping Water. 
Orthonychia cornuformis. 

A number of similar shells remain for identification. Thes:* 
may prove to be the same genus but different species. 

Locality. Cedar Creek. 
Capulus sp. 
C'apulus parvus .Swallow. 

Locality. Weeping Water. 
Dentalium sp. 

Locality. Cedar Creek. 
Orthoceras sp. 

Locality. Nehawka. 



Typical Loess Fossils 



EXPLANATION OF PLATE 

Fig. I. Polygyra albolabris (^ay) Pils. 

Fig. 2. Pyramidula alternata (bay) Pils. 

Fig. 3. Polygyra multilineata (?<ay) Pils. 

Fig. 4. Polygyra monodon fraterna (Say) Pils. 

Fig. 5. Helicina orbiculata Say 

Fig. 6. Pupa muscorum Lin. 

Fig. 7. J^uccinea ovalis Say 

Fig. 8. Limnaea caperata Say 

Fig. 9. Succinea avara Say 

Fig. 10. Succinea grosvenorii Lea. 

Fig. 11 Cochlicopa lubrica (Mull.) 
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Arthropoda 

Phillipsia major Shumard. 

Locality. Cedar Creek, Lx>uisville. 



EXPLANATION OF PLATE. 
Pig. 1. Phillipsia major. 

Fig. 2. Same from Carbonilferous of Missouri. 
Fig. 3. Same, tall shield. 
Fig. 4. Same, young, coiled. 

All figures natural size. 
From the oollections of Hon. Charles H. MorrilL 
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Vertebrata 

Campodus variabilis Newberry and Worthen. 
Petolodus alleghaniensis Newberry and Worthen. 

One of our specimens shows only the crown, but in an excellent 
state of preservation ; the other is the entire tooth with a portion of 
the crown removed. Though we find no other trace of the animal 
the teeth are not especially rare. 

Lxxrality. Weeping Water and Cedar Creek. 

Miscellaneous Fossils. 

In addition to the list of fossils given above the following, 
unnoted by the author, were collected and identified by Miss 
Carrie A. Barbour, and are now in the Morrill Geological Collec- 
tion at the University of Nebraska. 
Echineodermata — Erisocrinus megalobrachius ? Louisville. 

Rup-aciiycriniis moj^^ister? Louisville 
Vermes — Serpula sp. South Bend. 

Brachiopoda — Orbiculoidea convcxa. 5>outh Bend. 
Lamcllibfanchiata— Sedgwickia topekaensis. South Bend. 
Gasteropoda— Pleurotomaria missouriensis. Cedar Creek, South 

Bend, and Weeping Water. 

Orthoncma subtaeniata. .South Bend. 
Macrocheilus sp. Louisville. 
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EXPLANATION OF- PLATE. 
Pig. 1. Campodus variabilis. 
Fig. 2. Same, young. 
Fig. 3. Same youoig. 
Fig. 4. Petalodus alleghaniensis. 
Fig. 5. Ctenacanthus amblyziphlas. 
Fig. C. Fissodua inequalis. 
Fig. 7. Perlpristls semlclrcularls. 
Fig. 8. Janassa ungulcula. 

All figures natural size. 

From specimens in the GoUections of Hon. Charles H. Morrill. 
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Cephalopoda — Nautilus fcrratus. Weeping Water. 

, Pseudomonotis sp. South Bend. 
Pseudomonotis sp. South Bend. (This shell 
is different from above). 
Edmondia aspinwallensis. South Bend. 
Allorisma sinuata. South Bend. 
Allorisma granosa. Louisville. 
Chaenomya minnehaha. . 
Chaenomya sp. 

Aviculopecten occidentalis. Louisville. 
Productus magnus. Louisville. 
Orthoceras ciibrosum. Weeping Water. 
Vcrtebrata— Janassa unguicula sp. nov. Cedar Creek. 

Fissodus inacqualis (St. J. & W.) Cedar Creek and 
Campodus variabilis (N. & W.) Cedar Creek and 
Louisville. 
Streblodus angustus Eastman South Bend. 
Peripristis semicircularis (N. & W.) South Bend and 

Louisville. 
Deltodus angularis N. & W. South Bend. 
Ctenacanthus amblyxiphias Cope. South Bend and 
Louisville. 



it 

») 
»» 
if 
tf 
ft 
tf 
fi 



»» 



>» 



ft 



»» 



ft 



EXPLANATION OP PLATE. 
FiK. 1. Aralia woUingtoniatia Lx. 
Fig. 2. Sassafras cretaceiim Ny. 
Fig. 8. Populus kansaseana Lx. 
Fig. 4. Lirlodendron gigantcMim Lx. 
FMg. r>, Salix proteiaefolia Lx. 
Fig. (J. Ficiis pmtcoides Lx. 
Fig. 7. Magnolia boulayanna Lx. 
Fig. 8. Hetulit^s wcstii var. latifolius Lx. 
Fig. 9 LIquidamber integrifolius Lx. 
Fig. 10. Aspidiophyllum trilobatum Lx. 

From specimens la the oollectlcms of Hon. C. H. Morrill. 
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Edith Webster, whose pencil has supplied the drawings, and 
whose brush added! materially to the relief map. To many 
others who have kindlv contributed information or assisted in a 
general way the writer is greatly indebted. 



ERRATA. 

Bottom of pagre 195, Platte 7, read plate XIX. 

Page 198, omit the second line. 

Page 198, foot note, Adden read Udden. 

Page 224, Maynard, read Mynard. 

Plage 229, omit lines 26, 27. 

Page 240, Loyd, read Lloyd. 

Page 262, Fig. 8, read triserrata for trisoererata 

Page 270, Fig. 6, recui Productus costatois 

Page 272, Fig. 2, read americanus 

Plate V, Fig. 2, multiplied two diametters. 
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NOTICE OF A NEW FOSSIL MAMMAL FROM SIOUX 

COUNTY, NEBRASKA. 



BY EEWIN HINCKLEY BABBOIJB. 



During the summer of 1905 the geological expeditions of the 

'Hon. Charles H. Morrill of Lincoln were again resumed after a 

lapse of six or eight years. Owing to the over-crowded condition 

of the State Museimi, coupled with unusual fire risks, Mr. Morrill 

withdrew his patronage, which had been so liberal since 1891. 

Early in 1905 the State Legislature, pursuant to recommenda- 
tions by Chancellor Andrews and the Board of Regents, voted the 
simi of fifty thousand dollars for the erection of a portion of the 
first wing of a new fireproof museum. Thereupon Mr. Morrill 
again offered substantial support to the amount of one thousand 
dollars annually for geological work. A party of students was 
organized and sent at once into the field to collect vertebrate fossils 
in the Daimonelix beds (Loup Fork) of Sioux county, at Agate, 
Nebraska, on the ranch of Mr. James Cook, which is an extensivo 
one including some twelve miles along the Niobrara river. 

As early as 1875 the bone beds of this region were recognized 
by Mr. James Cook. In 1892 they were visited by the writer, and 
collections were made by the Morrill geological expedition of that 
year. In the meantime every exposure of these beds throughout 
the entire region has been explored from year to year by Mr. 
Harold Cook. By him the specimen herein described was discov- 
ered, and for him it is named. Several discoveries were made dur- 
ing the season, but this one seems to outrank the others. 

At first the skull and mandible were thought to constitute the 
known remains of this remarkable new fossil, but since this paper 
was begun it transpires that large blocks of material which had 
been taken out in connection with the skull, are literally packed 
with bones belonging to it. Though these bones are not sufficiently 
freed from the matrix to admit of description, yet it is now pos- 
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sible to state that there is enough of the skeleton in evidence to 
make a restoration of the animal ])ossible. Awaiting the prepara- 
tion of the various skeletal parts it seems to be in order to oflFer a 
brief description of the skull and mandible, accompanied by a half 
tone reproduction. 

In general it may be stated that the skull, which is almost with- 
out break or blemisli of any kind, is tliat of a primitive, "four- 
homed antelope" with wide orbits, taj)erin^ snout, and a well pro- 
portioned outline presa«ring a l>east of grace an<l beauty equal to 
that of any living or extinct species. 

T\n) skull, which is tliat of an old animal, witli sutures obliter- 
ated and teeth ground down, i^ <lecorated with four conspicuous 
horn cores, wliich in each cas(» are grooved like those of tlie Bovi- 
dae. These horns constitute the tirst ami most striking character- 
istic of the genus. The posterior or frcmtal pair curves upward 
and inward, while the anterior or maxilhiry pair curves upward 
and outward. 

The writer would jirojjosc the nauu* Svndyoceras f(>r this genus, 
in allusion to the two pairs of h<>rus. Tn addition to meaning two 
])airs sunduo in (Jnn'k has as a ])rimary meaning two together, 
which is (piite <le^criptiv<* of the frout horns, for they have fused 
and stand (m a common trunk. 

Xext to the lioru core** the most striking feature seems to be a 
nasal opening, of circular (►utiiue, just back of the anterior horns. 
The margins are rougheued as though for ligamentous attachment, 
which suggests the ])ossil)iIity tliat it was functional. A parallel 
may be drawn here with Protoceras, in which, if the anterior horns 
or j)rotul)erances werc^ enlarged, the nasal o{)ening couhl easily be 
divided into two parts. 

Another anatomical feature, interesting, though not uniipie, is 
found in the canine and lirst j)remolar on each si<lc. The canine 
has iuij>:rated f(>rward and has l>e<'ouie ineisilV>rui functionallv, 
while the first j>rem<»lar has taken its j)lact^ an<l has become canini- 
form in function. 
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Dental formula : I. I, C. h P- t, M. f . 

Measurements of the skull : Length of skull 12% inches (325 

mm). 
Distance between the orbits across the frontals^ 5 inches 

(128 mm). 
Elevation of the anterior horn cores above plane of molars, 

6% inches (166 mm). 
Spread of same at the summit, 8% inches (216 mm). 
Height of posterior horn cores above plane of molars, 7% 

inches (197 mm). 
Spread of same at widest point, 10 inches (254 mm). 
Width of palate between molars, 1^/4 inches (32 mm). 
The known skeletal parts 'of Syndyoceras are the following : 
Skull and mandible complete : vertebral series complete, as ikr as 
exposed, and articulated: pelvis and sacrum and both hind limbs 
complete and likewise articulated: several ribs, attached to their 
respective vertebrae above and to the sternum below, are in view ; 
and a portion of one scapula. The fore limbs are apparently miss- 
ing but will doubtless be found either in the material collected or 
else in the quarry. Each hind foot has two toes, and it now remains 
to find the fore foot to settle doubts as to whether it also had two 
toes, or two with a rudimentary pair of toes, or four functional 
toes, after the manner of the ancestral antelopes. 

The cervical vertebrae are noticeably large and broad, but short. 
The horn cores are roughened and grooved as in the Bovidae, but 
the horns were no doubt very like those of our common prong-horn 
antelope, and were probably shed annually. 

In size it was about intermediate between a common sheep and 
the antelope. 

Approximate measurements of hind limb: 
Length of femur, 8% inches (222 mm). 
Diameter of shaft, *% inch (24 mm). 
Length of tibia, 9^ inches (242 mm). 
Length of tarsus, about 2 inches (51 mm). 
Length of metatarsus, 5 inches (128 mm). 
Length of first phalanx, 1% inches (45 mm). 
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Length of second phalanx, % ^^^^ (20 mm). 
I^engtli of ungual phalanx, IVs inches (30 mm). 

Height of sacral spines, above the acetabulum, about 4^ inches 
(115 nmi). 

According to th(.*<o moasureraents, which are sufficiently exact 
for the present pui-]M».se, the hind quarters of the creature were 
between thirty and tliirty-four inches in height 

The genus cannot be fully defined until more material and data 
are available. As to the affinities of Svndv(x?eras it seems to re- 
semble Protoceras of the 01ig<x;onc more closely than any other 
known form, but the relationship seems remote. The anteloix? 
seems to be a relate<l all v. For lack of full information it will be 

ft,' 

placed in the Protoceratidao, but further study will doubtless war- 
rant assigning it to an entirely nc^w family. 

This adds anotluT to the long list of fossils for which Xebraska 
has becr>me famous in every center of learning, and now that the 
Morrill geological exp<Mlitions arc again operative it is believed 
that many of these fine specinu^us which hitherto have been going 
to the eastern (rolleges and to Kuropean museums will begin to find 
a place in the museum of the state where they by right belong. 

Before another y(*ar has passed a portion of the first wing of a 
new fireproof museum will be in rea<liness to receive and properly 
display all such specimens in the state collections. 



TIk* I'uivcr^ity of X(^braska, Sept. 1, 1005. 
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NOTICE OF A NEW FOSSIL RHINOCEROS FROM 
STOUX COUNTY, NEBRASKA 

DICERATHKRIUM ARIKARENSK 



BY ERWIN HINCKLEY BARBOUR. 



The Rhinoceros is represented in Nebraska by a number of 
species, beo;inninfi: with the hornless type at the bottom of the 
bad lands, and extending upward to the horned type of later 
deposits. 

It is the purpose of this paper to announce the discovery of a 
new fossil Rhinoceros with a pair of horns on its snout. 

This was found in the Loup Fork deposits (Miocene), on the 
ranch of Mr. James Cook, at Agate, Sioux county, Nebraska, by 
the geological expedition sent from the University of Nebraska 
by the Hon. Charles H. Morrill, of Lincoln, summer of 1905. 

DicercUherium, in America, was established by Marsh in 1875 on 
material from the Miocene h^cls near the .lohn Dav river in eastern 
Oregon, and two species, armatum and nanum were recognized. 
A third species, advenum, was based on material from the Eocene 
(possibly Miocene) of Utah. Difference of horizon, and distance 
seem to warrant the specific name herein proposed. In comparing 
numerous individuals such variation was noted as to justify the 
belief that this group might legitimately enough be divided into 
several species. 

Many skulls were found, but unfortunately no single one was 
complete. They were found in a very limited area, and together 
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with them were great numbers of rhineroceros bones many of which 
presumably behmged to this genus, in which event a complete res- 
toration is assured. The mandible is strong, and its angles are 
expanded and flare outward. The mandibular incisors, which 
are small, the crown being the shape and size of a pea, are 
worn but little, suggesting a rudimentary nature. Some crania 
are so short and saddle-shaped that they must belong properly to 
another species. 

Two nasal horn cores cou.^tituto the most conspicuous featur.* 
of the genus. The crani'im 1^:= thin, the occiput high and flaring, 
the condyles large and separated by a notch, and the zygomatic 
arches are thickened into a tuberositv at the angle. 

The temporal ridges, wiiich are double and very pronounced some 
times unite to form a sagittal crest, and sometimes are widely sepn 
arated. There are so many intermediate stages that this feature 
may perhaps be considered a variation rather than a specific dif- 
ference. 

Dental formula: I T, C 7, P T, ^ t" 

1 J O ♦ %i 1 o 

Diceratherium, Elothrieum, .\foroprus, Syndyoceras, OxyddctyluSj 
DaimoneliXj a species of horse, tapir, rhinoceros, etc., being asso- 
ciated constitute an interesting new fauna for the region. 

The specific name arikaren,^e is proposed for this new Rhi- 
noceros. 

Measurements: — Length of skull, 14.75 inches (375 
mm.); extreme width across cheek bones, (zygomatic arches) 
8.75 inches (220 mm.): distance between post-orbital processes, 
5 inches (130 mm.); width across horn cores, 2.75 inches (68 mm.). 
The brain cast is of good size, showing a brain well developed 
and convoluted. 

In their day the carcasses of rhinoceros, giant hog, horse, and 
related forms must have drifted into coves, where their skele- 
tons were deposited in heaps, constituting the bone beds, which 
are now quarried around Agate. 

Work will be resumed in this region early in the summer, 
and many new facts will be obtained respecting this species. 
Citizens are again reminded that the fossil fields of Nebraska are 
famous; that the universities and museums of the world have 
for years been collecting and shipping our best material east to 
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enrich other inusoums, iiini th:it. ihif to llir generosity of Hon, 
Charles H. Morrill, lilK'nil siinis are now iiViiiliiblc with which 
to sf'i'ure these excellent ispeeiniens for our own stiite collections. 



The University of Ncbrasku. 
June 15. 1906. 
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PRELIMINARY REPORT ON THE PRIMITIVE MAN 

OF NEBRASKA 



BY KRWIN H. BARBOUR AND HENRY B. WARD 

About ten miles north of Otnaha, or three miles north of Florence, 
Nebraska, on a hill weathered out of the Loess formation, a circular 
burial mound was recently observed and explored by Mr. Robert 
F. Gilder. 

Many skeletal parts and eight skulls have already been exposed 
and as the work of excavating progresses other remains will doubt- 
less be added to the list. 

The bones were unearthed early in October, the entire collection 
donated at once to the State Musuem, and the skulls were figured 
and described bv the discoverer in the World- Herald. October 2L 

Five of the skulls were found at a depth of four to five feet, in a 
layerof ''packed clay^' orloess. These seem to be of such a primitive 
order that they are worthy of special study, and it is possible that 
they may prove to be the earliest type of man known as yet in 
America. Above this laver three skulls and manv bones of a more 
advanced race have been found, and it is certain they were 
buried intrusively. It is not an uncommon thing for one tribe to 
bury its dead in or about the mounds of predecessors. 

It is not improbable then that the three skulls in the upper 
layer are those of mound builders while those below are their 
progenitors. 

This paper will concern itself with the remains found in the 
lower layer. 

It is plain that burial of the dead was not immediate, for the 
bones seem to have been weathered, scattered, and gnawed prior 
to final interment. The relative scarcity of ribs and of bones of 
the foot and hand, and the position of parts go to indicate the same 
thing. 

The fine state of preservation of these bones, which at the least 
must be very old, is due to the fact that the rainfall of the region 
is light, and most of the storm water would flow immediately from 
the knob of the hill, and the little that soaked in would percolate 
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Fig. I. Skull No. li , Ncbnuika Muii, toji viuw. showing thick prominent 
Buperciliury ritigpH, frontal bone without eminciiotw, right, unii left parietal, and 
int«rpur<Hiil ur OH iucai! ut llie buck. Tlie frorto-punctal, intequkriotsl unil 
occipilnl futures are diitplj ilciUatu. One-liulf unliirul aiie. 

8pccinii-n No. (i-l-ll-OU. Tho Hobert F. (.iilUiT collection, Stale MuH-iim. 
Hon. Churlea 11. MomH'a collection of geological 
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rapidly through the permeable soil, and would leach the bones but 
little. 

The limb bones are massive and large, indicating a stature of 
six feet, and uncommonly rough, indicating a people who were very 
muscular, particularly in the lower extremities. The strikingly 
large protuberances support this view. The crania are low-browed 
with heavy protruding superciliary ridges, and receding foreheads 
which lack frontal eminences. In life these people had flat heads, 
protruding muzzles, large chins, and heavy brows, shading eyes 
deep set and close together. The low-browed crania are not the 
result of head-binding, nor are they those of idiots, nor are they 
malformed. Instead they are normal, and represent the cranial 
development of the time. Though showing many points of simi- 
larity as well as differences, on the whole they seem inferior to the 
mound builder, and we may for the present at least consider the 
Nebraska Man as a very early or degenerate mound builder. In 
corroboration are the crude flint implements or chips, whichever 
they are, associated with the bones, and the mode of burial in 
mounds. 

After carefully comparing these skulls with known skulls in his 
collection. Dr. M. H. Everett, who has studied the mound builder 
in various states, pronounces the five skulls as being at least as 
ancient as the mound builder, which he takes them to be. 

Several bones were deeply gnawed by rodents, one or 
more appear to have been hacked or scraped by some flint 
blade, and a couple are interesting pathologically. One of these 
is a broken ulna which had knit together without surgical aid, and 
the other is a case of exostosis between two lumbar vertebrae, 
which have become co-ossified. A stellate fracture of the skull 
near the temple tells of a tragedy and the roughened surface be- 
neath and around the fracture indicates the subsequent inflamma- 
tory abscess and a lingering death. The two sacra show peculiar- 
ities, interesting though not unique, the one having a neural arch 
over vertebrae one, two, and three; the other having no neural 
arch throughout the five co-ossified vertebrae. There are peculi- 
arities and variations in the individual bones which ought to be 
noted, but such detailed considerations belong properly to a more 
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I'if;. '2. t^kiill Nu. I>. NebruHku Man. froiil vitw, allowing thick protruding 
su|wrciliury Tiilgcii, fronlal lionc without einiiicnrps. right nnd left psrietaU. 
Fron to- parietal and interparietal Kiiturcs deeply ileiitate. Three-fifths natur&l 

Specimen No. 6-1-11-06. The Rolwrt F. Gilder collection, S( 
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technical paper, and only the more salient points need considera- 
tion here. 

THE SKULL 

The skull is characterized by narrowness through the temples, 
by thick protruding superciliary ridges or brows, by a low, retreat- 
ing forehead as destitute of frontal eminences as Neanderthal 
man, by a well expanded parietal region with parietal eminences, 
and very faint temporal ridges, and by a flattened occipital region, 
deeply scarred for muscular attachment. The skull wall seems 
distinctly thicker than that of modern man. Unfortunately, in 
each case, the base of the skull is very fragmentary or wanting, 
which makes it the more difficult to get exact measurements and 
angles, and impossible perhaps to get more than a fair approxi- 
mate measure of the cranial cubic contents. It seems wiser to 
leave these measurements for the final report after all possible 
fragments have been put together. Maxillae and premaxillae are 
at hand, and can be placed in about the proper position in the 
skull. Posteriorly one skull shows a fine interparietal bone or 
OS incae, as often called. 

THE MANDIBLE 

The mandible compares well with that of a modern European 
in size and in form, but it is noticeably thicker and heavier. The 
mental process is bold and well pronounced like that of civilized 
man. The canines scarcely exceed the incisors in strength. The 
molars are about of ordinary size but the manner in which they are 
worn, as evidenced by the several jaws, is reversed, the first molar 
being worn but little, the second considerably, and the third worn 
down to the gum, indicating that they had been accustomed to 
the mastication of coarse hard food. 

MISCELLANEOUS BONES 

The ribs, vertebrae, bones of the digits, hand bones, sesamoids, 
etc., show no differences sufficiently marked to warrant descrip- 
tion here. The arm bones give the impression of being a trifle 
light, while the leg bones seem to be a trifle heavy, rough and 
angular. The femur seems above average in strength and in 
roughness for muscular attachment, both in the trochanters and 
muscular ridge. The impression for the ligamentum t^res is large 
deep and elliptical in outline with a surrounding ridge. The femur 
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Hupcruuiary riUtP'^. retreating frontal withoul cminciiceH, purietal, intprparietal 
(oh inrae. on w<iniiinntini)< occipital ami a portion of the t-cinporal bone with 
mastoid prucpsa an<l external auditory meatus. One-half natural nize: right 
side rpvcPHed to fare left. 

Siicpiinen Xo, r>-l-]14)6. The Koliert F. fiildprcolleclion, State MiiHeun. 

.Negative So. IH-S-l-mw. Hon. Charles II. MorriU'n (■<)llection of geological 
pliotographx. 



THE PRIMITIVE MAN OF NEBRASKA 325 

shows a strong forward curvature and is triangular in cross section 
with the depth much greater than it« breadth. The knee is very 
broad and flat; the tibia is also triangular in section and much 
deeper than broad. The character of the limb bones agree well 
with the more primitive types. 

« 

The writers have frequently seen examples equally ancient but 
these are the first authentically located. 

In succeeding reports the peculiarities of individual bones will 
be considered. 

Associated with the skeletons were certain flint implements or 
chips of crude design. 

MEASUREMENTS 

The antero-posterior diameter of skull No. 6 is 181 mm., its 
transverse diameter is 145 mm., while the maximum and mini- 
mum frontal diameters are 93 and 114 mm. respectively. As 
the right side is broken the circumference can only be estimated; 
it is not far from 500 mm. and the height of the skull, approx- 
imated for the same reason, measures about 125 mm. The 
cephalic index calculated on the basis of these data is 79. After 
the mass of fragmentary material has been completely assorted, 
it is hoped that some further portions of the skull may be found 
and then the measurements above will be more exactly deter- 
minable. 

BRIEF GEOLOGICAL DESCRIPTION 

While this paper was in press the senior writer visited the mound 
in company with Mr. Gilder and undertook critical investigation. 
The mound is situated on the'summit of a hill of loess 200 feet 
above the Missouri river. 

A geological section from the Missouri valley to Gilder^s mound 
on the summit of Long's hill is as follows: dark carboniferous 
shale, overlaid by fifteen or twenty feet of glacial clay, on which 
rests 150 feet of homogeneous light buff loess. The three skulls 
buried intrusively were in a mixture of black soil and buff subsoil. 
The five primitive skulls and certain bones were fragmentary, 
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Fig. 4, Skull No. 6. Nebraska Man, back view, showing )>ariela1s. interpar- 
ietal (os incac or o» wormJanum), orcipitnl and rielit temporal with mastoid 
prori'Hs. SutiiTCR deeply dentate. One-half natural uixv. 

Specimen No. fi-l-U-Ofi. The Hobert K. Gilder coUection, State Musieum. 

Negative No. 18.5-J-ll-OO. Hon. Cbarlos H. Morrill's colli'cl ion of geologicid 
photographs. 



THK PKIMITIVK MAN OK NKHKASKA ',V27 

water-worn and scattered through four or more vertical feet of 
original undisturbed loess, and plainly belong to that formation, 
as will be discussed at length in succeeding papers. 

The bones of the lower layer seem synchronous with the loess 
formation, and antedate the hill itself, while those of the upper 
layer are younger than the loess and subsequent to the hill. 

The occurrence of the two sets of bones at this spot seems to be 
purely accidental. 

October 26, 1006. 



Issued and distributed December 22, 1906. 
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EVIDENCE OF LOESS MAN IN NEBRASKA 



BY RRWIN' HINCKI.F.Y n*Rn(M'H 

riK-oiiMcidiisly i>r othcrwisf iiii invcstigutor is often i n !1 iit^ru-cd 
to see thut which .set-iiis foiifiriiuitory rather tli;iii that which is 
contradictory to his coni^eptions and beliefs. 

But in conducting the search for evidence of hTiiniin remains 
in the pleistocene the writer has striven against this psycliological 
tendency and has aimed to be severely critical and exact. 

After continued investigation he stands ready to give notice 
of the occurrence of human remains in the loess, and unhesita- 
tingly and unconditionally announces his belief in the di.seovery 
of Nebraska Loess .Man. 

Mention of this fact has already been made in a preliminary 
report of the Nebraska Geological survey. Vol. II, part .5, pages 
319-327, recently published. Such importance attaches to the 
discovery as to warrant a paper dcvoteit to the geological facts 
connected therewith. 

PHYSioiiK.^Hliic ^■^;.^TUK^:s 

North of Omaha for a number of miles the lopognii>hic features 
are bold and iibrupt for a prairie country, due (() the pni.xiuiity 




1 the MisBiiuri river valley looking north. ]Mng\ hill, a 
hill of loess, rises l.W feet above tlie immediate valley. Gilder's nioimd is 
directly under the point o. 

of the Missouri river. It is but a few years since that river was 
intrenching its banks and cutting precipitous bluffs in the vicinity 
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of Florence. The bold river wall is dissected by numerous trib- 
utary streams and thus arc formed many rugged hills having a 
relief of 150 to 200 feet. 

The steep slopes are grown over with second-growth timber, 
the first crop having been cut for use in the construction of the 
Union Pacific railway. 

On all sides many and even extensive landslides are in evidence 
and must be reckoned with in all field work. 

In October, 1906, Mr. Robert V. Gilder, of Omaha, who for sev- 
eral years has been investigating the region around Omaha and 




Fig. 3. A section south of Pries lake near Iiong's hill. The roadway is 
just Ett the top of the cartxmiferous. The Htudeiit's head is at the top of the 
Kfmeaji drift, which attains & thickneea of forty feet at the telegraph pole. 

Above the drift liee loeee of varying thickness showing characteristie col- 
umnar structure. Valley of the Missouri river to the left. Neg. 2-30-11-06. 

Council Bluffs, opened a mound on the Missouri river front ten 
miles north of Omaha or three miles north of Florence, Douglas 
county, Nebraska, which yielded unique remains. 

From Florence north to Long's hill there is a continuous section 
along the roadside for about three miles, and from the base of 
Iiong's hill to the summit, on which Gilder's mound is situated, 
there is an unbroken section, hence the geology of the place is 
well exposed, and being simple is easily interpreted. 



EVIDENCB OF 1.0B3S HAN IN NEBRASKA 



333 



The public highway, which is about forty feet above the river 
level, ia just upon the carbotiiferoua, and its dark oarbonaceous 
shales constitute a distinut geological feature. Upon the shale 
rests an average of ten to fifteen feet of glacial drift containing 
Sioux quartKite and granitic boulders. Upon the drift cotnes ISO 
feet of bright buff looss such as is conspicuous in and around 
Omaha and Coum-il Bluffs. 

A road leaiis from the base to the summit of Long's hill by a 
rather steep grade, and incident to the wear of travel and gutter- 
ing by rain the road bed has been lowered rapidly and runs in 
a sort v( canyon with inclosintr walls ten to twelve feet high, con- 
utituting a section from base to top. It is a hill of erosion, and 
no discoverable land slip has i;omplifated its simple geology. The 




Fig 3 rit roal TQis bet w 
hill, thus making a continuoua sec 
7-30-11-06 Geological Lxpedilio 



1 ItKws walls from base to Biimmit of Long'a 
un to Gililer's mound. Negative No. 
of Hon. Cliarlea Morrill, 1906. 



summit of the hill as measured by a surveying aneroid, is 200 
feet above the ^l^pr level and about 1.50 above the valley out of 
which it rises. The hill is conical, and its apex would naturally 
be chosen by the mound builder as a sightly spot for burial. Fur- 
ther than this there is no discoverable relation between certain 
human remains found in the upper layer and those in the lower. 
Here in October were found two mound builder skulls, and 
below them parts of eight skulls and many bones of a still more 
primitive type. The writer at once joined the discoverer, Mr. 
Gilder, in a critical investigation of the place, continuing work 
from time to time to December 2nd, 1906. 
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Two of t).ie skuH.s foniid at this spot ;irc tnniinil hiiihlens' in 
all prolmliility. TogetlnT willi tlwiii Wiis tiw. skull of ii \ouiip 
child <lilTi'ring fnim the iilhcrs in color, texturp, mid lliiriiies)< 
of skull Willi It iM pre»iiiii;i])ly thai of u inodrni Imliiin buried 
intrusively in lh(! sepulchre of i»redei'essors. Thcsp were found 
in the iiiipcr lnyer rpsitlily discernihlo us a. mixture of bliick soil 
and light huff subsoil suc-h as wo\ild result from digging and bury- 
ing. This layer has a liiickness of two and a half feet. Below 




Fig. 4. .\ Hiiap HJiot pliotograiili of Mr. Hobvri F. Gilder taken unawares 
in the eaiit trench of his mound on Loug'.n liill. ten miles nortli of Onialia. Neg- ■ 
stive No. 3-8-11-Ofi, Hon, Cliaries H. Morrill's oolicction of Geologieal Photo- 
graphii. Iliu University of Nebraflka. 

it was a distinct undisturbed layer of tininistakable loess, and in 
it to a depth of twelve feet were many fragments of human bones, 
loess shells, and stray angular pebbles. 

In brief the conclusion is that, in the case of the upper bone 
layer there was burial, in the lower deposition. Those in the 
loess doubtless antedate the hill Itself, while those in the upper 
layer arc subsequent to it. That archiiic burial could have taken 
place in loess without detection is altogether improbable. Of 
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necessity there would result a. mixture of black with light soil 
and a brealving up of the lithologic structure, which certainly would 
be detected. The loess structure and color is perfectly preserved, 
and there are present the vertical lime t-ibes, concretions and 
shells characteristic of the loess precisely as is custiunary. Out 
of the evidence at hand the writer concludes that the bones of 
this layer are strictly synchronous with the looss formation in 
which they occur, in substantiation of which comes the fraginental 
nature of all bones, their water-wiini condition, their wide range 
of distribution, and disasssociution of parts. 

One would scarcely think of such conditions being possible in the 




Fig. S. Ground plan of excavation nt Gilder's inoimil. Cross lines rep 
resent Mr. Gil(ler'n original craw trenoliw*; (Ik- broken lines (-xtcnsionfl iiiaiie 
Novenil>er 8; 1, 2. 3, slmfta sunk November 16, to a deitih of 8 feet; horiKontal 
lines. exravatioTLi November 2tl to l>ccember 1, average depth, feet: concuii- 
tric^ linen, dcptli of K to 9 feet: blai^k nreu. ilepth I'J^ fctit: the inner cirMi-, which 
is the niounil, is IS feet in diameter; the out«r one :W feet. 



cascof human burial, besides it is improliabie that a primitive race 
would dig graves to the depth of twelve feet. Shotdd a people 
without tools and appliances perform such an improbable feat, 
would they bury water-worn fragments, and would they scatter 
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them so widely aa not to exceed five or six bits to the cubic yard? 
How could they replace the earth in the grave in such order and 
regularity that there would be perfect gradation of structure and 
color from soil to subsoil? Evidence of pleistocene man in 
America has been accumulating for years, and the verification of 
his existence has been expected. This may in fact be the 
verification. 




Fig. 6. Mandible of u youth found in section j, near 3, at a depth of 4) 
feet. Tile tecdi sfi>m (o have been lost in the proceaa of dei>osition. Specimen 
No. 3-S-11-06, the Gilder roUection, the University of Nebraaka. Negative 
No. lS-3-1-07, the .MoiriU tollpclioii of Geological Photograplis. 

Respecting the anti(|uity of the remains the chief evidence 
paleontiilogically must be derived from the skulls, which seem to 
be of the Neaniierthal type. Evidences from other skeletal parts 
are subject to crr(ir owing to the wide range of variation in human 
bones. The association of loess fossils is significant, and when 
even u remnant of any extinct species is found it will be final. 

No sign of stratification, which would be valuable evidence, 
can be reported. 
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HISTORY AMD METHOD OP IKVBSTlGATIO;4 

Early in November the writer extended Mr. Gllder'a trans- 
verse trenches, and quickly discovered that one aet of skulls found 
in the upper layer had been buried, while a second set lower down 
had not. This discovery seemed important and extreme care 
was exercised in alt succeeding work. 

Human bones, scattered, water-worn, fragmentary, and unre- 
lated, were found on this occasion in natural undisturbed loeas 
at all levels down to six feet. 

The set of bones and fragments then collected is catalogued in 
the State Museum, the University of Nebraska, under No. 8-11-06. 

The most interesting single bit was the left half of a frontal 
bone secured at a depth of four to five feet. Later, at a distance 




Kg. 7. Water-worn fragment of human bone found in undisturbed loeaa 
a deptb of 4 to 5 feet at A, see Fig. 5. 



of five feet, the other half was dug up, and the two parts fit, com- 
pleting an interesting frontal. At a depth of five feet was dug 
out a scapula which differs from the average form. 

The acromion is not defiected, but in line with the spine, which 
is strong, broad and continuous without constriction to the internal 
scapular border. A jaw which was found in undisturbed loess at 
a depth of four feet was that of a youth. The crowns of the 
teeth were scarcely worn, so old age cannot be assigned as the 
reason for the absence of all the teeth save molars No. 2 and 3 
in the right half and No. 2 in the left. See Fig. 6 
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Just lis the teetli of any water-sojiked skull (tr jjiw drop out 
reaciily, so it seems to huve been with tliis one. 

The teeth must have been lost in the process of deposition, for 
we must pronotinre this deposition and not burial. 

The Hbove mentioned frontal, scapula, and jaw, lieing the first 
matcriiil found in the hioss, may be subject to error in observation 
but they at leiist served to stimulate accuracy in succeeding work. 

Tlie nnmiier of piec(w in this set would have been greater 
had their relation to the loess been discoven'd a little earlier. 
As it is a number of bones from this layer were included 




Tig. 8. 1''rti)i7iio]il of riglit lower JHw, witli coniiyle, angle and re|£ioQ of Rym- 
pliyKin wi'uthcnil olT. tliu rciTiuining tniilur but lightly worn. Found outside of 
the niounil in scclnr A, see Fig. ii, nt a depth of 4} feet. Specimen No. 
i-l-^■>-^)i), the Gilder collection, the UiiiverKily of Nebrnska. Negative No. 
4-1-lL' 1)1). till- Morrill collcclion iif (ieologk-iil Plmtognmiilm. 



unwillingly in lot No. 7-ll-()G, and for the sake of accuracy will 
be left out of account. We will reckon only with those bones 
which arc strictly authentic. 
.\ week later work was resumed, the writer being accompanied 
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by Mr. Robert !•'. Gilder and Dr. (Jeorge E. Condra. All 
surface material was carefully removed, and three wide shafts 
were sunk on the northern, eastern, and southern points of the 
mound. Each shovelful of earth was scrutinized and all bone 
fragments carefully saved and recorded. In all some twenty bits 
were found as follows: a fraRment from the base of a skull 
showing the internal occipital protuberance and crest, the superior 
am! inferior cerebellar fossae, and half of the foramen magnum. 




Fig. 9. Fragment of a lower jaw, with 4 teetli, anterior and poaterior 
partji weatliercd off, founil in sector B, see Fig. H, near the circumference, 
at a depth of 4) feet, in undisturbed loess. Specimen No. 3-1-12-06, the 
Gilder collection, the University of Nebraska. Negative No. 3-1-12-06, the 
Morrill collection of Geological Photographs. 



fragments of ribs, limb bones, scapula, and sacrum, a nearly 
complete clavicle, calcaneum, three complete vertebrae, and two 
metatarsals. 

Some of the parts mentioned are but .slivers of human bones, 
others fragments two or three inches long. 

Some were badly etched by water, others gnawed by rodents. 
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As each fragment was unearthed a blm-k of the matrix waa pre- 
served and as far as possible each fragment was preserved in posi- 
tioa in the Wot-k. 




Pig. 10. A nater-ivorn fragmeut of a lower jaw, inibcildctl in a block of 
loees, anterior liiUf witli tii-tli weatliereil ofT. found in sector D, see Fig. 5, 
Specimen No. 1-1^-00, lliu GiUkr coUiPtioii. Negative No. 17-3-1-07, tha 
Morrill collcctiuii of Gcologital Pliolograplis. 

Thia set of bones is numbered 16-11-06 in the catalogue of the 
University Museum. There are but twenty fragments in this lot, 
for while it is true that the shafts were sunk to a depth of eight 
feet, and while bone chips were found at all levels, they were widely 
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scattered and few in number. Among the fragments may be 
mentioned five or six bits of skull, as many bits of rib, the angle 
of a jiiw, metatarsal No. 3, and two phalanges. With them were 
bitii of the shell Anodonta, Sticcinea avara, and several angular 
pebbles. 

Belief that these bones are fossil and synchronous with the loeas 
is strengthened to conviction as work progresses and increasing 
diligence and accuracy in observation must be exercised. Ac- 
cordingly when work was again resumed a few days later a circle 
thirty feet in diameter was described concentrically about the 




Fig. 11. Etchctl fragment of a skull, the pieces of wliich were scattered 
over an area 5 by 5 feet, at a dcptli of 4 to 5 feet, 

mound, which has u diameter of 18 feet. The northeast quadrant of 
the circle was divided into sectors of twenty-two and a half degrees 
each and lettered. This quadrant was excavated to an average 
depth of six feet, anti its periphery to an average depth of eight 
to nine feet, and a shaft was sunk twelve feet on the north point. 
From one face of this wall an unbroken twelve-foot prism in- 
cluding soil and loess was cut and securely boxed and shipped 
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for exhibition in connection with the Ixines, The writer was accom- 
panied in this work by Dr. George E. Condni, by Edwin Davis 
and Paul Butler, members of the Morrill Geologirat Expedition of 
1906, and as time wonld permit, by Mr. Gilder. 
Systematic work was continued for three consecutive days. 




mm * 




Fig. 12. Fragments of Nebraska Loess Man, from shafts. 1. 2, 3, nat- 
ural si»e. See ground plan, Fig. 5. 

1, Metatarsal 3, depth 4i feet, at Hhaft No. 3, 

2, Phalanx, depth 6i feet, sliaft 2. 

3, Fragment of rib, ileptli 5) feel, shufl I, 

4, Phalanx, depth 7 teet. shaft I. 

5, Fragment of xkull, depth ')J feet, shaft I. 

6, Fragment of rih, <lepth .5J feet, shaft I. 

7, Fragment of rih. deplli 6J feet, shaft I. 

8, 9, 10, Fragments of skull, depth .5} feel, shaft 1. 
n. Distal end of rib eteheil. depth 8 feet, shaft 1. 

Fragments of human bones, scattered and unrelated, were found 
throughout this quadrant at all levels even to a depth of eleven 
and a half feet. 

It was plainly demonstrated that the segment outside of the 
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mnund was quite um rich in bone fragments as that within, and it 
cannot be maintained that the fragnienti^ thrmighout the loess 
are necessarily related to the bones in the mound. 

The relation o( the two sets of bones may be viewed as purely 
accidental. In but a single instance were several Ixmes found 
together, namely, three ribs, three or four limb bones, and an 




Fig. 13 Skull K of Nebraska Loess Man, side view, reduced approximately 
□ne-hulf. and reversed to fare Ipft. The tinted outline is that of a European 
skull. Tlie atitero-posteriiir diameter of skull H is 181 mm. .Found by C. S, 
Huntington, 1894, un LoiigN hill in loess at a depth of 4) to 5 feet. Speci* 
men No. 3-1-07. Negative No. 30-29-1-07. 

astragalas found in proximity. Probably two hundred frag- 
ments were exhumed on this occasion, and the set is numbered 
1-12-06. 

It should Ije noted that few whole bones were found excepting 
a few phalungcs. Instead they are bone chips and splinters 
with an occasional section from a limb bone, and many of the 
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fragments are pitted or etched. Out of this set the following 
fragments seem of especial interest: half of a jaw with a solitary 
molar, the condyle, angle and symphysis weathered off, see Fig. H; 
fragments of two other unrelated jaws, see Figs. 9, 10, and (he 




Fig. 14 Top view of the above redurad approximately ouc-lialf. and 
reveraed. Negative No. 31-26-1-07 Hon. Cliarles H. Morrill's mlleotion of 
geological pbotographa, The University of Nebraska. 

bony palate with the two back molars in place. To those who 
have collected Id the bad lands or in the Loup Fork beds this is 
strikingly like the conditions there where the deposits are known 
to be aqueous, as the human-bone bed under consideration is 
assumed to have been. 

By far the most interesting and instructive single specimen 
found at this time was a skull completely disarticulate, broken, 
and scattered over a space five by five feet. The skull wall meas- 
ures as much as nine millimeters or three-eighths of an inch in 
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thickness. This was taken out in blocks, and, while the recon- 
struction of a nearly complete skull seems possible, no attempt 
will be made to remove the bits from their original position, the 




Fig. IS Frontal bone of the above skull, natural size, ahowing thick pro- 
truding brows and retreating forehead without frontal eminences. Negative 
No. 32-26-1-07 Hon. Cliarles H. Morrill's collection of geological photograpliB, 
University of Nebraska. 

intention being to keep everything in such condition as to facil- 
itate the detection of inaccuracies and errors. 

The evidence in the case is greatly strengthened by the hai> 
mony of testimony from anatomy and geology. The anatomical 
arguments can be but briefly presented here, since the present 
paper is concerned with the presentation of geological facts, and a 
prospective paper dealing with anatomical facts la in^ preparation. 
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Suffice it is to say that the skulls are of the r^eunderthal type 
with thick pn)trudinR brows, low forehead devoid of fnmtal emi- 
nences, large parietal emtnerK-es, narrow temples, thick skull walls, 
and small brain capacity. 

They arc higher in the human scale than Neanderthal man, but 
lower than the mound builder. They resemble the man of Spy. 




Fig. 16. Outline of varioux skulls for M>mpariKOn. 
Nos. 3, 4. 5. and 6, a composite outline of the Kkulln iiiunbcrcd corres- 
pondingly. 

No. 8 u an outline of tlic [noxt primitive skull in tlie collection. 
Viewed from ubove. No. 8 scarcely varies in Kize from Pithecutitliropiia. 
Drawn from casin and specimens in the museum of the Universily of 
Nebraska. One-half natural size. 



Measurements: Skull 6, (No. 6-1-11-06) Anteni-poaterior diam- 
eter 181 mm., transverse diameter 145 mm., maximum frontal 
diameter 114 mm., minimum frontal 93. Owing to the broken 
condition of the right aide the circumference can only be estimated. 
It is not far^from 500 mm., and the height of the skull approxi- 
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mated for the same reason measures about 125 mm. The cephalic* 
index calculated on the basis of these data is 7\). After the 
nuiss of fragmentary material has been completely assorted, it is 
hoped that some skulls may be completed, in which event exact 
measurements will be possible. 

Skull 8 (No. 3-1-07) . Skull S scarcely varies in size and shape 
from Pithecanthropus erectus, Antero-posterior diameter 181 mm., 
transverse diameter 142 nmi., maximum frontal diameter 112 mm., 
minimum frontal diameter 9()mm., circumference 500 nun., height 
of skull 137 mm., cephalic index 78.5 mm. 

The foregoing account of WM)rk beg\in is not to ])e misconstrued 

as work completed. Investigation must and will be continued 
for months to come in order to get at the whole truth. The end 
to ])e attained is worth the energy to be expended, since everything 
pertaining to our own species concerns every man. 

ACK OF THK SUP POSH I) LOKSS MAX 

The present paper concerns itself simply with the announcement 
of hunuiu remains found in undisturbed loess. Owing to the many 
factors to be reckoned with the cjuestion of age can be discussed 
intelligently only after continued study. The chief point is that 
human remains have been foimd in the loess, as the writer unhes- 
itatingly annoimces. This, if a fact, as believed, carries man in 
America back to glacial times. Whether this is the very oldest 
or newest loess seems a secondarv consideration. The loess here 
is not leached of lime salts, but is activelv effervescent at all levels, 
arguing for recency of deposition. 

All recognize the chronological diversity in the loess formation, 
and whether Long's hill is in the main loess body as the WTiter 
believes, or in a much more recent one does not materially affect 
the relation of the bones to some stage of glaciation, the precise 
glacial or interglacial age being as yet undetermined. It does not 
seem to be a secondarv loess deposit. 

The loess in (question rests on Kansan drift, an I though as young 
a-; the later Wisconsin sheet, or younger even, it is nevertheless old. 

In several places adjacent to Gilder's mound exposures of 
human bones in supposed loess are already known, and investiga- 
tion promises to extend the present known limits of the supposed 
human bone bed. 
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Suffice it is to say that the skulls are of the ^Neanderthal type 
with thick pmtruiliiiK bn)Wrt, luw foreheiul devoid of fntntal emi- 
nences, large parietal eminences, imrntw temples, thick akuil walls, 
and small brain capacity. 

They are higher in the hntnan scale than Neanderthal man, but 
lower than the mound builder. They resemble the man of Spy. 




Fig. 16- Outline of various skiilU for nomparLsun. 
Nob. 3, 4, 5. and 6, a composite outline of (lie fkxiUs nuaabered currc!<- 
poniiingly. 

No. 8 w an nullinc of tlic most primitive skull in the collection. 
Viewed from above. No. 8 scarcely varies in wi^se fn>ni Pitliecantliropus. 
Drawn from ca.st» and .specimens in rlie museum of tlie UniveTxity of 
Nebraska. One-half natural size. 



Measurements: Skull 6, (No. 6-1-11-06) .\ntcro-posterior diam- 
eter 181 mm., transverse diameter 145 mm., maximum frontal 
diameter 114 mm., minimum frontal 93- Owing to the broken 
condition of the right aide the circumference can only be estimated. 
Tt is not far^from 500 mm., and the height of the skull approxi- 
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mated for the same reason measures about 125 mm. The cephalic 

index calculated on the basis of these data is 70. Aft^r the 

mass of fragmentary material has been completely assorted, it is 

hoped that some skulls may be completed, in which event exact 

measurements will be possible. 

Skull S (Xo. 3-1-07) . Skull S scarcely varies in size and shape 

from Pithecanthropus erectus, Antero-posterior diameter 181 mm., 

transverse diameter 142 mm., maximum frontal diameter 112 mm., 

minimum frontal diameter 9()mm., circumference 500 mm., height 

of skull 137 mm., cephalic index 78.5 mm. 

The foregoing account of work begun is not to be misconstrued 

as work completed. Investigation nuist and will be continued 

for months to come in order to get at the whole truth. The end 

to be attained is worth the energy to be expended, since everything 

pertaining to our own species concerns every man. 

\r,K OF THK 8UPPOSKD LOKSS MAN 

The present paper concerns itself simply with the announcement 
of human remains found in undisturbed loess. Owing to the many 
factors to be reckoned with tlie question of age can be discussed 
intelligently only after continued study. The chief point is that 
human remains have been found in tlie loess, as the writer unhes- 
itatingly announces. This, if a fact, as believed, carries man in 
America l)ack to glacial times. Whether this is the very oldest 
or newest loess seems a secondary consideration. The loess here 
is not h^iched of lime salts, but is actively effervescent at all levels, 
arguing for recency of deposition. 

All recognize the chronological diversity in the loess formation, 
and whether Long's hill is in the main loess body as the writer 
believes, or in a much more recent one does not materially affect 
the relation of the bones to some stage of glaciation, the precise 
glacial or interglacial age being as yet undetermined. It does not 
seem to be a .secondary loess deposit. 

The loess in cpiestion rests on Kansan drift, an 1 though as young 
a-; the later Wisconsin sheet, or younger even, it is nevertheless ohi. 

In several places adjacent to Gilder's mound exposures of 
human bones in supposed loess are already known, and investiga- 
tion promises to extend the present known limits of the supposed 
human bone bed. 
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Putnam's M.agazine, .January numb:M*. 1007. pages 410 to 113. 

3 figures. 

Hkxry B. \V \rd. 

7. Discorery of a s'upjHts d Primitirr R.'ice in Sebraska. 

Century, January number. 1007, \i.v;:,:^^ 371-375, 7 figures 

Hkxry F. Osrorx. 

S. Evidence of Man in the Loess of Nebraska. 

Dated Dec. 14. 1006. Published in Science, Jan. IS, 1007. 

By Krwix H. Barroir. 

0. Evidence of Loess Man in Ncln'a.ska. 

Dated Dec. 10, 100(). Nebraska (Jeological Survey. \'ol. II, 

part 6, pages 220 to 347. 1() figures 

Krwix H. Barroir. 

10. Some Ancient Inhabitants of Nebraska. 

Dated Dec. 25, February number. Records of the Past. 

Krwix H. Barrotr. 

The University of Nebraska. 

December 20, 100(). 
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RKPORT ON THE HONKY CREEK COAL MINE. 



BY P:RWIN HINCKLEY BARBOUR. 



Prior to 1906 no bed of coal exceeding eighteen inches in thick- 
ness had been reported in Nebraska. Black outcroppings on the 
l)anks of Honev Creek on the farm of A. M. Horst, four miles south- 
east of Peru, had long attracted attention, and on February 11, 
1906, the work of development began. A bed of coal averaging 
thirty-four inches in thickness was exposed by Stephen George and 
Frank Medley, who had leased the ground. The writer immedi- 
ately visited the mine, made photographs, notes and measure- 
ments, and secured samples of coal for analysis. 

At that time tunnel No. I had been developed some forty feet, 
and it was apparent that a workable bed of coal had been discov- 
ered, and that the claim laid to the outstanding bounty on coal 
was legitimate. For years past the state Legislature of Nebraska 
has offered a bounty amounting to $4,000 for the discovery of a 
twenty-six inch seam of workable coal, and $5,000 for a thirty- 
six inch seam. 

Conditions in the Honev Creek Coal Mine seem favorable, for 
the coal bed is accessible and readily worked, drainage and ven- 
tilation are easily and cheaply provided, and transportation is at 
hand. As to the quality of the coal, whether good or bad matters 
little, for any coal is good in a state supposedly destitute of natural 
fuel. Tests show it to be a good average grade of bituminous 
coal. Below are analyses of the Honey Creek Coal taken 
from tunnel No. 1, made by Mr. Leon J. Pepperberg, a Fellow in 
the Department of Geology, the University of Nebraska. The 
reader should be reminded that the tests were made of weathered 
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samples taken from near the surface, thus representing the worst 
rather than the best of this coal. 



hi iJ. 



Siiroi>le N-. I, air-dried . 10. U'i a-"i 38 2-) i 8 47 ;iOO 13,6211 65.B0 | 

Sample No II. water- ' 

soaked as rained S2.23 I 28.S4 '■ 19.88 I li) 86 jlliD T,iH2\ 54 8ti | 45.2< 

Sample No III, ligDltic | ' i 

L' o a I , Cumberland. 

Wyo . for compari-i'.n 3.85 ■ 44.37 I ASM . .I.HU 100 U, lOOl B4.iHl ! 45.10 



Across the Mis-sduri valley in lowii occurs a similar bed of coal, 
which donbtlesK once was continuous with that in Nebraska. Deep 
borings in regions around but not adjacent to I'eni indicate coal 
seams but a few inches in thickness rapidly pinching out to the 
westward. 

It hjis certainly been I lie opinirtn of geologists at large that 
commerciiil coa! of great extent was not to be expected in Nebraska, 
and the occurrence <»f a workable bed in Peru di>es not mate- 
rially change this <)pinion, for at the best it must be local, being 
confined to perhaps a township or two, as shown by surrounding 
deep wells. Though limited to a square mile or so it is of import- 
ance to this commonwealth. 

While this \s spoken of as the first coal mine in the state, it 
may not be amiss to mention that for a numl)er of years coal has 
been mined in various places in the southeastern, orcarlioniferous 
portion of this state, as at Nebraska City, Rulo, Month Fork and 
elsewhere, but the thickness of coal in each case scarcely equaled 
eighteen inches, and there was no profit in mining it. The best 
efforts of a Lincoln company headed by Mr. C. G. Uulloek, a 
man of ability and experience, failed to make the mine at Rulo 
profitable, and the undertaking, like that of others, was abandoned 
at the end of two years as unprofitable. 

Although considerable amounts of coal were furnished atone 
time by the South Fork Mine to the neighboring towns. Table 
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Kig. 2. Hoiit-y l.;ivek t'oal .Mint, (udmO Ni 
ing, coal car, track, and tlirtc miners, Ncgativi 
H. MuiriUV cullcctiou of UKulugical piiotogniplia. 



HONEY CREEK COAL MINE. 357 

Rock, Humboldt, Salem, Dawson and Seneca, the bulk of coal 
mined thus far has been used by those mining it. Farmers and 
others often dig out their own supply of winter fuel. A vigorous 
effort was made to develop a bed, said to be eighteen inches thick, 
in northeastern Nebraska, it being a Ugnitic coal in the cretaceous 
and in no way related to the coal recently discovered. Simulta- 
neously with the discovery of coal at Peru come reports, not yet 
verified, of a bed equally thick at Falls City. 

After tunnel No. 1 had been extended to about 100 feet the 
interests of Mr. Medley were purchased by Mr. J. K. P. Hayes, 
and work was begun in earnest under the firm name of Hayes & 
George. Pursuant to a request by Governor Sheldon, with whom 
claims had been filed for the bounty offere<l for the discovery of 

ft/ A' 

a workable bed of coal in Nel)raska. the writer again visited the 
spot, February 16, 1907, and the following is a brief report on 
the present condition of the Honey (Veek O^al Mine. Tunnel 
No. 2 was opened a])out 50 yards north of tunnel No. 1, and has 
been extended about three hundred feet into the hill in a south- 
westerly direction connecting with tunnel No. 1 for the purpose 
of securing better ventilation. Altogether about three hundred 
and fifty feet of timnels have been dug, tracked, and timbered. 
Certain large rooms have been dug out, pillars and walls of 
coal being left to support the roof. From the entrance back 
thirty to forty feet the coal seam dips {i\e degrees to the east. The 
rest of the bed seems to be level. The mine being fifteen feet 
above the level of Honey Creek, drainage is a simple matter. At 
present an ingeniously designed siphon draws the seepage water 
from the mine. 

The mine can be readily and economically ventilated by drill- 
ing holes through the roofing shale, which is about sixty feet thick 
at tunnel No. 1, and fifty feet thick at tunnel No. 2. 

Careful measurements made at a number of points show a 
homogeneous bed of coal varying from twenty-nine inches to thirty 
five and a fraction inches in thickness, the average being thirty- 
three inches. 

A number of samples were procured from tunnel No. 2, and a 
few from No. 1, and will be analyzed and reported upon later in 
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VALUED AT 

Feb. 11, 1906, to Aug. 81, 1906, approximately 75 tons. $262. 00 

September, 1906, coal marketed, 20 tons at $3.50 70.00 

October, 1906, coal marketed, 25 tons 87.00 

November, 1906, coal marketed, 50 tons 175.00 

December, 1906, coal marketed, 70 tons 245.00 

January, 1907, coal marketed, 85 tons 298.00 

February 1 to 15, 1907, coal marketed, 75 tons 262.00 

Total to February 15, 1907. 400 tons $1,400.00 

It should be noted that each month's output shows a marked 
increase, which presa^res well. The coal bed is free from nodules 




Fig. 5. .\ geological section rurniuig north and south tlirough Honey 
Creek Coal Mine, showing carboniferous overlaid with drift and loess. 
C, old railroad cut; H. Honey Creek. Tunnels at 1 and 2. 



and interbedding shales. The shale })()th above and below is com- 
pact and holds up well, and is of a light slate color readily dis- 
tinguishable from the coal, hence the coal shipped is free from 
waste. The heating (piality of this coal from a practical stand- 
point is very satisfactory, as indicated by the friendly reports of 
purchasers. This coal has been shipped to Auburn, Brownville, 
Nemaha City. Peru, and as far west as Republican City, in Har- 
lan count v.' It has been tested in stoves, furnaces, and boilers. 
The State Normal School at Peru has been using this coal for 
months in their large heating plant and they pronounce it good. 
According to the terms of the original lease a royalty of fifty 
cents a ton was to be paid to the lessor on all coal selling for three 
dollars a ton, and one dollar for coal selling for four dollars. At 
the present time the royalty has been reduced from fifty to twenty- 
five cents a ton, and the coal sells for three and a half dollars. 
When shipped the cost of transpotation is added. 



HONKY CREEK ( 



OUTPUT AND MEN EMPLOYED. 

Eight miners arc regularly employcil and (he present output 
is six to eight tons diiily, with a pmniise of doutile thjit capacity 
mam. The ontput from the Honey (.'reek Coal Mine for the first 
year, that is, from the date of its o]»ening, Eebruary 11, l!H)6. 
to Febriukry 1.5. 1907, t-annot he given esaetly, inuhinnich us rec- 
ords were ni)t kept until Hcpleniher. 11MI6. The amount taken 




I'ig. 4. A gencrnl (oimgrapliic vit'w on Mr. A. M. Ikuvt',-' plac- limkiii(! 
nortli toniinl William RuiIit's liiiiisc (Ml), ami llunry Cole's (ri^lil). The 
viiUey of the .Misstiurj river may Ix- sc«ii to tlie ri|tlil anil that i>[ Huiu-y creek 
to tfio left. Tlie Iloncy tVi-k Coul Mine U ot the nortlK-m |X)iiil iif the 
orclianl. The hillH lo ttie liiiTth hIiouKI bt!jirosi((>ctc<l for a similar Foal beil. 
Compare fi(!Ure 3. Neg.itive No. .'i-16-2-07. llim. timrles H. Morrill's collec- 
tion of geulogieul photograiilm, tliu University uf NebraHka, 



from tunnel No. 1 
than seventy-five ton 



not known, l)ut was probably not less 
The output is as follows: 
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VALUED AT 

Feb. 11, 1906, to \\\^. 31, 1006, approxiimitely 75 tons. $262. 00 

September, 1006, coal marketed, 20 tons at $3.50 70.00 

October, 1906, coal marketed, 25 tons 87.00 

November, 1906, coal marketed, 50 tons 175.00 

December, 1906, coal marketed, 70 tons 245.00 

January, 1907, coal marketed, S5 tons 298.00 

February 1 to 15, 1907, coal marketed, 75 tons 262.00 

Total to Feimiary 15, 1907, 400 t(ms $1,400.00 

It should l)e noted tliat each month's output shows a marked 
increase, wliich presaiiies well. The coal bed is free from nodules 




Kig. 5. A goolopiical section riinnuig north and south through Honey 
Creek Coal Mine, showing earbonifcrou- overlai'l with drift and loess. 
C, old railroad cut: H. Honey Creek. Tunnels at 1 and 2. 



and interbedding shales. The shale both above and below is com- 
pact and holds up well, and is of a liiiht slate color readily dis- 
tinguishable from the coal, hence the coal shipped is free from 
waste. Tlie lieating (piality of this coal from a practical stand- 
point is very satisfactory, as indicated by the friendly reports of 
purchasers. This coal has been shipped to Auburn, Brownville, 
Nemaha City, Peru, and as far west as Republican City, in Har- 
lan county: It has been tested in stoves, furnaces, and boilers. 
The State Normal School at Peru has been using this coal for 
months in their large heating plant and they pronounce it good. 
According to the terms of the original lease a royalty of fifty 
cents a ton was to be paid to the lessor on all coal selling for three 
dollars a ton, and one dollar for coal selling for four dollars. At 
the present time the royalty has been reduced from fifty to twenty- 
five cents a ton, and the coal sells for three and a half dollars. 
When shipped the cost of transpotation is added. 
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TOPOGRAPHY AND GEOLOGY. 

A good idea of the topography of the Honey Creek Coal Aline 
may be had by comparison of figures 3 and 4. 

The region is hilly and broken owing to the proximity 
of the Missouri river. The property where the fojd mine is lofated 
has been trenched on the one side by the Missouri, and on the 
other by Honey Creek, making a narrow ridge pointing to the 
north. To the south the ridge expands into the neighboring hills, 
which are also coal bearing as indicated by certain outcroppings. 

Farms adjacent to the Borst place may reasonably be expected 
to vield the same thickness of coal. Just how many acres of coal 




Fig. 6. Skelch itinp of the Honey C'reok Coal Mine. Tlje [tica^uretneiits ot> 
page 362 wure taken iil tlie points nuiiibereil I'orreapoiMliiigly. Samples tor 
an^ysis were taken at llie points lettered. 

lands there are in this tract is purely a matter of conjecture, since 
actual tests have not as yet been made. But it is certain there 
are as promising exposures as that which led to the discovery of 
the Honey Creek Coal Mine. The hills and valleys in the vicinity 
supply ample timber for the mine. 

Limestones interbedded with shale occur in the vicinity of this 
coal bed and suggest the possibility of utiliEing the coal in the 
production of hydraulic cement should the amount of coal land 
prove equal to expectation. 

MEASUREMENTS. 

Eleven measurements carefully made at various poinds in tunnel 
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No. 2 show an average of 33 inches of coal with a minimum thick- 
ness of 29} inches, and a maximum of 35t inches. At a single 
spot 36 inches were passed, hut the coal being slightlyi nt^rbedded 
with shale this measurement is left out of account. 

The positions of the measurements is indicated by numerals 
on the ground plan of the mine. 



1 34 inches 

2 2\)\ " 

3 29^ 

4 35 

5 311 '' 

6 33.\ •' 

7 31 



8 33i inches 

9 34^ 

10 35'i 

11 31J 



n 



(i 



(( 



Average, 32.9 inches 



The writer was accom});iiiie(l and aided in the verification of 
observations l)y Mr. Roy \'. Pepperl)erg. an assistant in the De- 
partment of (icology. the I'niversity of Nebraska, and by Mr. H. 
B. Duncanson, professor of^goojogy in Peru State Normal School. 




Fig. 7. Sectional view at Honey Ore »k Coal Mine, tunnel No. 2, showing 
room and j)illar method of mining, t, tunnel No. 2; r, roofing shale; c, coal 
bed with a maximum thickness of 35 to 36 inches, a minimum of 29J inches and 
an average of 32.9, or 33 inches in round numbers. 
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LAW RELATING TO A BOUNTY FOR THE DISCOVERY OF 

COAL. 



Chapter 58, Compiled Statutes of Nebraska, 

FOR 1905. 



Section L [Award for discovery of coal or iron.] That when 
it shall be made apparent to the Governor of Nebraska, by affi- 
davit or otherwise, by the owner or owners thereof, that a vein of 
coal not less than twentv-six inches in thickness and of sufficient 
capacity to pay to mine, and within such distance from the sur- 
face that it can be worked by modern methods, has been discovered, 
or vein or veins of good iron ore eighteen inches thick, it shall be 
the duty of the Governor to appoint a suitable person to examine 
the same, whose duty it shall be to report the probable extent and 
capacity of the vein or veins, all expense for said examination to 
be paid by the owner or owners of said mine. Said report being 
satisfactory to the Governor, he shall direct the Auditor to draw 
an order on the Treasurer for the sum of four thousand dollars, 
to be paid to the owner or owners of said mine of coal, and of two 
thousand dollars, to be paid for a vein of iron ore eighteen inches 
thick. If the vein of coal discovered should be three feet thick 
and of a required capacity, the sum to be paid shall be five 
thousand dollars. Said orders to be paid out of the general fund 
of the state treasury as before provided. 

Sec. 4. [Specimen of strata preserved.] It shall be the duty 
of the persons prospecting for coal, iron ore, crude oil, and gas, 
carefully to preserve specimens from each stratum through which 
the shafts are sunk, or borings made, and if the bonus is obtained 
upon the conditions heretofore mentioned in this bill, to deposit 
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the same properly labeled, in care of the department of the state 
for the future use of the rommonwealth. 

ScH*, 5. [Kxtent of Act.] The provisions of this Act shall not 
apply to any veins of coal or iron ore already discovered, nor to 
any oil wells or ^as wells already producing, nor shall the provisions 
of this act apply to the discovery of the same vein of coal or iron 
ore, or oW pool or gas field already discovered, nor shall any award 
specified under the terms of this act he paid for a second discovery 
of the same veins, pools, or fields, within the limit of the same 
county. 

Sec. 6. [Appropriations.] There shall be appropriated out 
of the funds of the state Treasury, for the purpose of this Act, 
not already appropriated, the sum of Twenty-five Thousand Dollars. 



USEFULNESS OF A STATE BOUNTY. 

The offer bv the State of a reward for the discoverv of coal, 
oil, gas, iron, etc., is a wise provision of the Legislature, and those 
connected wi^i the State (lec)logical Survey having been plied by 
inquires realize what a stimulus to discovery it has been. The 
fallacious belief is freely indulged in that Nebraska being destitute 
of natural resources has nothing to develope. Nebraska is not des- 
titute of natural resources. Though less favored in this respect 
than many states there is the greater reason for encouraging and 
stimulating the development of such resources as she has. 
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LETTEK OF TRANSMITTAL. 



To His Excellency George L Sheldon, 
Governor of the State of Nebraska: 

Sir: — I have tlic honor to transmit luM'cwitli a report on 
\\w work of tli(^ Xchraska (loological Snrvov for tlie past l)i- 
(Mininni, inrlnding certain statements respecting the preceding 
liienninm. 

Erwin Hinckley Barbour, 

State Geologist 

The l-niversitv of Nebraska, 
Department of (.Jeoh)gy, 
IJncoln, Jannary, 1907. 



BIENNIAL REPORT 



By ERWIN HINCKLEY BARBOUR 



WOUK OF THE STATE GEOLOGICAL 
SURVKY IX BRIEF. 

The Xobniska (Jeological Survey as now constituted has been 
in operation sinee ISOl, Init it has enjoyed' state aid during the 
past four years only. Considering the size of tlie eonunonwealih 
and the limited appropriations for geological work, unusual pro- 
gress has been made. Since no report covering the Avork of the 
first biennium was prepared it will be included incidentally in 
tliis i)a])er. J]riefly stated the Nebraska Geological Survey dur- 
ing the past biennium has <levoted especial attention to tlie indus- 
trial resources of the state, prepared ten or twelve reports in 
manuscri])t form, publisheil eight reports completing vohnnes 
J and 11, ma(h^ extensive coHections of industrial material, 
fitted an oHice with furniture and fixtures, finished certain map.\, 
many drawings, ]>hotographs, and plates for succeeding re])orts, 
and has prepared an invoice and catalogue of all survey material. 
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fiv Kr'.vin Hin^'klr-v Barbour. 

I'jirt 1, Notirf' of a Xf;\v P'o?»:iil Rliinocoros from Sioux 
bounty, pji^^^- 'III to 'Jl^i, 4 fi^nrr**. 

I'v Krwiri IliiK-klev Barbour. 
I'lirt. 5, I'nflituiriHry Koport on the Primitive Man of Xo- 
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braska, pages 319 to 328, 4 figures. 

By Erwin H. Barbour and Henry B. Ward. 

Part (), Evidence of Ix)ess Man in Nebraska, pages 329 to 
:J49, IG figures. 

By Erwiu Hinckley Barbour. 

l^irt 7, The Honey Creek Coal Mine, pages 350 to 365, 7 
tigurcs. 

By Erwin Hinckley Barbour, 

Part 8, Biennial Keport (the present paper), which con- 
cludes Vol. IT. • 



MA"NTFSCRTPT REPORTS. 

There are at hand a. number of manuscript reports of which 
the tliree following are to be published as soon as funds arc 
again available : 

1. A paper l>y Dr. Charles Xewton Gould, treating of the 
(day, sand, and otlier resources of the Dakota Cretaceous of Ne- 
hraska, which will consist of about two hundred pages with numer- 
ous illustrations. 

2. A paper on cement and its uses and its possible manu- 
facture in Nebraska, by Erwin Hinckley Barbour. The cement 
industry in the United States is of such rising importance and 
there is sucli opportunity for its development in Nebraska that a 
special paper of two hundred to three hundred pages treating of 
the subject has Iwen pre])ared and will be published as soon as 
the new legislative appropriation is available. 

3. A paper on the sand and gravel resources of Nebraska, 
by Dr. George Evart Condra. Along with the cement industry 
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comes an incroasiiifr deiiiancl for Nebraska sand and graveL 
The production of these lias already attained great proportions 
and a two liundnMl page report fully illustrated is now ready and 
awaiting funds for pul)lication. T\w foregoing reports were to 
have been published during the ])resent bienniuni, and the con- 
tract has been let, but owing to the lack of funds, as already 
explained, they must be hehl over for a new ai)propriation. 

K(^riI\MKXT. 

Hereafter the legislative appropriation f(»r the Nebraska 
(ieolooical Survev will i»'o farther for the reason that manv of 
the tirst expenses of the survey hav(» been met, such as tiling; 
cabinets and other necessary office furniture, tyj)e-writing nia- 
chiiu', .maps, drawings, plh^tographs, and engravings. All furni- 
ture and (Mpiipiiients are of a ])lain, substantial, standard sort. 
and will be serviceabh* for years to c()m(\ The regents of tin; 
State rniversity have just tiuislied a ]>ortiou of the first win^ of 
a new tire-j)roof museum, on the second tloor of which will 1>? 
located the office of the Nebraska (Geological Survey. 

SALAIUKS AND ASSISTANTS. 

It should be understood that no salaries are paid by the State 
(leological Surv(»y, the director receiving no compensation of any 
sort directly or indirectly, au<l his assistants also contributing 
their services. The only reward for s(»rvices thus rendered is tlio 
])ublication of ])a]>ers ]»repare(l hy members of the staff giving tho 
H'sults of their labor. Some of thes(» re])orts have recjuired of 
the contributors several vears of work and even personal outlav. 
Tlu; ai)])ro])riations are spent in the printing of reports and in the 
l)reparati<»n of jihotographs, drawings, engravings, and other 
expenses incident to the work of ])ublication. TTeretofore the 
railroads hav(^ furnished the meml)ers of the geological staff 
with free trans})ortation while engaged in tin* investigation of 
the resources of the state, thus making extensive travel posdbl.^. 
From this time on traveling expenses must of necessity increase. 
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DEVELOPMENT OF RESOUKCES. 

During the biennium all iudiistrics have flourished, the only 
lack reported to this office Iwing an insufficient number of 
laborers. The demand for stone, brick, sand, gravel, lime etc., 
has exceeded the output. New (puirries, sand pits, and clay juts 
have been opened everywhere. 

COAL. 

Four miles south of Peru a workabh^ bed of coal, fully ?}2 
inches in thickness, has b(»en op(*ncd and is b(»ing o]HM*at(Ml. This 
mine, known as the Jloney Creek iline, thoiigh local, is imj)ortant 
and seems destined to rrd) Nebraska of its old distinction '"the 
state wirhoiit a mine.'' A s])ecial report with maps, ])hotographs, 
and coal analyses is ready for ])ublication, and a ])reliminary 
report has Ikhmi made in Vol. 1 f, ])art 7. 

TEST WELLS. 

Diiring the year a nuuiber of test wells have been drilh^d 
in various ])arts of the state, notably at Beatrice, Linc<dn, and 
Falls C^ity, the object being to detenuinc* in each locality whether 
coal, gas, oil, or art(»sian water is to be had. Samphss and well 
r(H*ords are being kept. Such investigations could most connnend- 
ably and legitimat(dy be made by the state. I>y right, state ap- 
])ropriation should be grantcMl for this express j)urj)ose. At prcs^- 
cut hundreds of private* parties are spending large sums of mon(»y 
each investigating for hiuiself, and no one in particular is get- 
ting th(» iMMietit. The state couhl so order and systematize this 
deep well incpiiry that the nioney of the ])eople would be saved 
and information for the ])tiblic obtained. 

•CE^rEXT BLOeiv. 

(In^at j)rogress is to be report e<l in th(^ nuniufacture of ce- 
ment blocks, posts, paving blocks, etc. Even small towns have 
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plants for the mannfaoturc of snoli articles for the loci*! ir^nrliet. 
Such a plant is almost a necessity in every t<)\v?i, often being 
run in connection with lumber vards. This in'liistrv has been 
greatly stimulated and developed during the bie!n\iii»" 

SAND-LlifE BUKHv. 

The manufaetun? of sand-lime brick has l)egnii and oue l:\rgo 
plant at Hastings is producing and shii>piug many carloads. 

PEAT. 

Respecting peat, the demand for information is rjipi<lly in- 
creasing, showing a t(»n<lencv towards the developuu'ut of this 
neglected resource. ISeveral peat beds have be(»n located and as 
soon as titles can be secured these are to be (h'veh>pe(l. Oondensctl 
])eat uiakes a fu(d of fine quality, almost as desirable as anthra- 
cite itself. Jt is also an imi)ortaut source of illuminating gas. 
Samjdes of such exc(dlent (|uality have recently been received 
at the office of the* State Survey that Indief in the development 
of this industry is fully warranted. The j)rogress of its develo])- 
nient is retarded owing to the rcductance of ])eoplc in giving in- 
formation about ])eat beds. Firms in neighboring states stand 
ready to come to Xebraska to manufacture peat fu(d, ajid our own 
citizens are ready to engage in the enterprise. l>(*fore the close 
of another biennium the State Survey will be able to report 
the development of this industry. 

NATURAL PUMICK. 

The production of volcanic ash or dust, as it should be called, 
has l>een greatly increased, although, for sup|)osed ])rudential 
reasons, facts respecting the amount marketed are difficult to 
obtain. Large amounts are use<l in various cities for polishing 
wood, metal, and inarble, but more especially in the nuuiufacturo 
of soap and scouring powders. Several carloads have l)een shipped 
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to Chicago, as many to the stove works of Detroit, Michigan, to 
Syracuse, N. Y. to Cincinnati, Ohio, to Denver, Colorado, 
and in smaller amounts to many other places. Large shipment? 
are l>eing made to South Omaha where scouring soaps of ex- 
cellent quality are produced. 

FLINT. 



fl^^^ 



The flint industry has l>een well dev(doped and large amounts 
of flint ballast have been uuirkoted during the past five years. 
The Atwood comj)any alone has furnished the Burlington railway 
with ()(>,()()() to ,s(),()()() tons of flint hallast annually for the past 
four or tive vcars and .">(),()()() tons for the Rock Island railway 
between April '20 and December !^(), 10()(l. 

CKMKXT POSSIBILITIKS. 

Cement rocks and shale are widelv distributed over Xe- 
bra.-ka, so the faw material is at hand. The demand in this state 
for ccMuent pro<lnctions is increasing by strides. Shipping facili- 
ties are ample, so it only remains to develop this very promising 
natural resoiirce. Already companies have organized in Superior, 
J^eatrice, J.incoln, and several firms outside of the state have 
(»x[)ress(Ml their intention of establishing themselves in Nebraska. 
Before the next biennial report is due it is fully expected that 
one or more cement mills will be in operation. It may be shown 
that good cement and ])lenty of it can be produced for it has 
l>een (l(»monst rated practically by the cement mill once in opera- 
tion at l>eatrice, Cage county, Nebraska. The Beatrice cemenc 
is known to have Ihhmi a good article and it should be stated that 
the old postottice building in Linccdn, now undergoing repair and 
renovation for a citv hall, has its basement finished in Beatrice 
<'ement. It is to be dec^ply regretted that the mill was abandoned 
at a time when the stat(» was young, the knowledge of cement; 
and its uses meagre, and the demand for it small. Had it sur- 
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viv(Ml to the ])r('s('nt time it might have heeome a great industry 
and the re-estahlishment of this j)lant is to he greatly desired. 
Tliere are three distinet eement an^as in tliis state, viz. : the north- 
eastern honh'r or Xiohrara region, the si>ntheast(M'n eorner or the 
Carhoniferoiis region, and the southern hor(h*r of the state or the 
lie])uhliean region. Tcmi southern eounties, viz.: Kiehardaon, 
Pawnees Joliuson, Sari)y, Doughis, Otoe, Xeuiaha, (iage, Cass, 
and parts of I^iineaster hav(» exposures of earlH)niferous shale 
and limestone theoreticallv suitecl to the manufaeture of eement. 
Perhaps it might he cxphuned liere tliat a good eement rock U 
an inii>ure limestone. Jf hy nature a limestone laeks the right> 
])roportions of impurity it can be suj>plie<| hy adding the right 
amount of clav or shale, (.'lav, shales, and limestone oeeur inter- 
IxMlded throughout this region and are exposed esj)eeially in the 
vieinitv of streams; elsewhere thev are hlankettnl over Avith.a 
great hed of ricdi soil and are lost to view. I'he beds of (Jage 
count V have been testcMl in a ]>ractical wav. The beds at Humboldt 
have been analvsed and tested theoretieallv and vield good cement. 
As much can doubtless be said of tlu* other ('Xj)osures througli- 
out this region. The ^'iol)rara region seems to be a particularly 
inviting tlrld for thc^ manufa(*ture of ecMuent. Here the chalk 
and shah^ of the* T](Miton Cretaceous are assooiat(Ml one above the 
other and stan<l exposed in bold bluffs especially at Xiohrara, 
in Knox count v. 

The location seems to be superior in everv wav to the same 
bed at Yankton, where they are ])roducing a good grade of ce- 
uient. Besides other shi])ping facilities >^'i(d)rara has the ad- 
<litiomil advantaiic of wharfaiie on the Missouri river. The 
Missouri is navigable to that point jind a number of vessels arc 
loaded there with grain for the river trade, henee it is not. a 
remote })ossibility tluit cement may be sln])ped in like manner 
ainl dis(diarged at distributing ])oints along the river. The ex- 
posures at Xi(»brara seem to invite (*sj>ecial coiisi<l(»ration. Little, 
if any, stripping is necessary, everything can be handled bv 
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p:ra vital ion niotliods, and tlie product can be easily distributed. 
A frlanco at the map in Volinno T will suffice to show the ex- 
tent and distribution oi cement rock in Nebraska. The Republi- 
can r(\irion also is characterized hy exposures of (Vetaceoua chalk 
and sliale from which ceuicnt can l)e produced as well as at 
Yankton, an<l of as good a gra<le. Superior, where several rail- 
roads meet, would make a good producing and distributing point. 
Some three years ago a company was organized there for manu- 
facturing cement and it is to l)e ho])ed that the company has 
not been disorganized and the und(4*taking abandoned. Unless - 
one travels extensivelv he can form little idea of the immens'.* 

i 

proportir)ns alreadv assumed bv the ceuicnt industrv in the United 
States. To tlie credit of the cement workers of the country 
l)e it inter])os('d that the quality of American cement has gone 
up while the price lias gone down, and that too in the face of a 
demand which woidd have justified most manufacturers in lower- 
ing the quality or advancing the price. Immense business houses 
and warehouses of costly and el(»gant design are being made of 
cement, including walls, partitions, fioors, and roofs. Such build- 
ings are dust-proof, mouse an<l insect ]>roof, and fire proof. 
Engineers count good cement properly lai<l as better than the 
best luiilding stone. Tt is in fact plastic st(^nie which may be 
mouhled an<l cast to suit each ones needs and'tast(», and what 
is j)articularly conunenchitory, the amateur can use it. Houses 
of every grade from the cottage to palatial residences are mad:* 
of it, irrigating ditches, great ciMuent bri<lges, dams, and sea 
walls. For cellars, cisterns, sidewalks, street crossings there is 
nothing ecjually good. Its manifold and varied uses extend to th(» 
smaller domestic needs and one can see even poultry houses, 
stock sheds, dog kennels and fruit cupboards made of it. Theiv 
is no limit to the usefulness of a jdastic stone which can be 
mixed and worked bv evervone. In a deforested count rv, such 
as the United States is becoming, the demand for cement as a sub- 
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pfitnto for lumber luupt increase in the futnre even more than in 
\\w ])ast and cement i)]ants cannot bitt multiply. 

The Nebraska Geological Survey expects some day to report 
important development along this line in our state. 

CLAY KESOUCKS. 

Many new brick ])lants have b:»oii adihMl to the list during the 
biennium, yet they fail to nicest th(» demands ma(h> ui)on them, and 
many carh>a(ls <>f luick arc im])ortc(l from ncighl)oring states. 
On oxovy street one tinds biick with Des Moines, Jowa, Oales- 
burg, Illinois, or ColTcvville, Kansas stamped in them, ^lay they 
burn hoh's in our ^Imcs until wc begin to suj)ply our own market. 
None of these states have bettcM* chiv or more of it than our own. 

(jrAKKV RKSOnUT.S. 

'The old ([iiarries and nnniy new on(:s n^ceutly opened Avere 
never in a more prosperous condition and all operators consulted 
speak of their imibility to supply the market. The amount of 
stone needed for buildings, streets, for the process of nniniifac- 
ing beet sugar, and for the smcdtcr at Omaba, is greater than 
can be supplicMl at honu' and large shipments are mad(», es[>ecially 
from Kansas and Colorado. 

SAX!) KKSOriMVKS. 

Tlie increased amount of building in thi-^ state, especially 
( xtensiv(» concr(»te work, has taxed to tlu* utmost the sand 
pHKluccrs of the stat(». In spite of steam drc^dges and improved 
nu'thods <»f hauilling larg<' amounts of sand and gravel, the de- 
nnind has not been met, and every town has engaged in pro.speet- 
ing for local sup|)li(*s. Tlie output of sand has liecouu^ so lariie 
and of su(di growing importance that it is to be treated of in a 
^pe<*ial pa])cr by Dr. (leorge K. Condra in Volume III of the 
\id>raska (Jeologieal Survey. 
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KKLATION OF THE IWIVERSITY TO THE STATE 

(JEOLOCJKWL SURVEY. 

Tlio li(»l])fnl co-oporation of the University of ?\^d)raskn is 
and always has Ixmmi oxtcMKled to the State Geological Survey. 
The Univ(M'sity furnishes ottiees and store rooms in fire-proof 
(]uarters, eases and niieroseopes, as well as other a])paratus, for 
examining: uiaterial, and drawee's in which to ston^ specimen-, 
and the force of assistants in the department of geology conduct 
the Work without nccessitatinsr the employment of spcH'ial clerks 
and helpers. In this and in other ways the State University 
serves the interest of the State Survev, increasinir its etficiencv 
aiul redncing' its expenses. 



UiELATIOX OK TITK MOJUilLL OEOLOOICAL EXREDI 
TIOX TO THE STATE OEOLOOJCAL SURVEY: 



Since \si)\ the l>(»U(*f act ions of (Miarles IT. Aforrill of Liu- 
c(dn have ma<h' it })ossil)le to cx])lore every corner of the stat( , 
thus greatly increasing the efficiency of the Stat(» (Jeological 
Survey. Tn this way was nuule the collection of quarry ])ro(luet<, 
clay, sand, and agricultural soils of the state, in addition to largt> 
collections of the fossils of Nebraska which are now nund)er(*<i 
by thousantis in Mr. ^forrilTs cahinets. This work has require*! 
vears of effort and th(» expeiiditure of a verv considerable sum 
of monev, both of which have been contributed freelv to the 
state, a fact which seems to be generally known and well ap- 
preciated. Occasional scientific contributions, dt^scribing material 
secured and facts obtained, are published from the ^lorrill geo- 
logical fund. 
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KELATION OF THE XATIOX AL SURVEY TO THE LOCAL 

SURVEY. 

The* United Statof* fJoolopical Snrvov hafi iiiulertakon tn 
make oxa^'t tnpoprapliic, liy<lroprapliir* and geologic maps 
tlirrMigliout the* United States, more especially in those states 
where financial co-operation i>< guaranteed. Such work, though 
indiHpensahle, entails a cost so great as to he simply prohihitory 
as far as anv state survev is concerned. 

A considerahh* amount of work was (h>ne in Xehraska a 
few years ago hy the United States (Jeoh)gical Survey without 
iinancial co-<>j)erati(Ui heing demanded of this state. 

Tliis was (h)n(» in consi<leration of the youthfulness of the 
«tate and its lack of means at that time. All hase maps, photo- 
graphs, luilf ton(»s, and el(»ctroty])es of the United States Geolo- 
gical Survey are furnished at c(>st to the local survey. Likewise 
in the amilysis of soils, coals, water, etc., the local surveys arc 
given the henefit of facts obtained hy the National Sur\ey. 
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PROPOSED GEOLOGICAL SURVEY OF EACH COUNTY. 

The United States Geological Survey recognizes no countv 
lines, but lays off the country in definite quadrangles. While it 
is true that county lines do not constitute a basis of geologic 
division, they do constitute a geographic division of particuhir 
interest to the people. It is the purpose of the State Geologiciil 
Survey to uiake a rei)ort on each county as rapidly as the work 
can be done. 

Two counties have been survev-ed, nanielv, Jefferson countv, 
bv F. A. Cannon v, and Cass countv, bv E. G. Woodruff. 

Those counties in wljich the United States Geological Survey 
has done topographic work will of necessity be chosen first, be- 
cause* the goveruHient maps furnish a base on which to work. 

It is the intention of the Nebraska (geological Survey to pul)- 
lish separate reports respecting the resources of each county, 
including wells, springs, streams and water supply in general, 
soil, clay, sand, gravel, stone, quarry products and industries, and 
agricultural and grazing conditions. Each county report is to 
be accomi)anied by numerous maps and illustrations. 
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INVOICE OF THE FURNITURE AND APPARATUS 
BELONGING TO STATE GEOLOGICAL SURVEY. 

1 Remington Standard TypcAvriling machine, No. 7, ma- 
chine Xo. 150,305, Catahigue Xo. 11-5-05 $1)2.25 

Large adjii.stable drawing board, K and E. Cat. Xo. 15- 

10-10-05 30.r>5 

1 Surveying rod and target, K. it E. Xo. 0208, Cat. Xo. 

5-10-10-05 12.75 

2 medium drawing boards, K. & E. Cat. Xos. l)-10-10-05. . 0.70 

1 steel T Miuare, K. ct E, Cat. Xo. 3-10-10-05 5.00 

1 brass alidade, K. A: E., Xo. 52 IS, Cat. Xo. 14-10-10-05. . 15.00 

1 beam eojnpass, K. ct E., ( ut. Xo. 7-10-10-05 7.00 

• 

1 eeHuloid triangle an<l protractor 1.80 

1 wooden T Hpiare, K. & K., (^U. Xo. 2-10-10-05 2.40 

1 hand levcd, K. .V E., Xo. 5700, Cal. Xo. 13-10-10-05 S.OO 

Extension rod, K. iV E., Cat. Xo. 10-10-10-05 5.00 

Steel protractor with arm, K. it E., Cat. Xo. 0-10-10-05. . 8.00 

12 0-inch brass sieves, to 100 mesh. Cat. Xo. 5-11-05. . . 24.00 

Small balance. Cat. Xo. 2-5-11-05 3.00 

SO glass-stoj)j)er show l)ottles 12.00 

2 y. ct E. cases for U. S. Geol. Survey Folios, Cat. Xo. 

25-10-05 84.00 

Chest of large draw(»rs for drawings and a])paratus, Iv. & 

E., Cat. Xo. 10-10-05 35.00 

2 V it E units for blanks and labels. Cat. Xo. 3-18-1-03. . 15.75* 

4 y it E units for card catalogue. Cat. Xo. 4-18-1-03, 7 

and S Ol.OO 

1 Y it E base. Cat. Xo. 8 and 0-18-1-03 5.0(» 
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Set forms for casting cement, Cat. No. 25-C-04 12.00 

The above named pieces of furniture and apparatus are fo 
marked as to be readily identiiied. The catalop;ue numbers her«?- 
in given are either stamped in with steel dies or else are painted 
or stenciled on the pieces of property and varnished over so as 
not to be effaced. 

KXOIIANGES. 

In exchange for the papers of the Xeb»*«ska Geological 
Survey several hundred books, pauiphlets, ma|Vb, charts, and pub- 
lic documents have been re(*eived. 

These are to be i)roperly stamped, catalogued, and recorded 
when the d(»partm(Mit is movcMl into new (juarters, and will 
constitute the beginning of a reference^ library for the Stat'.j 
Surv(»v. This in time will become a valuable as^^et. 
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FIXAXCIAL STATEMEXT 



1902. 

Feb. 3 A. H. Verrill $25.00 

Mar. 17 E. H. Barbour, expenses 36.25 

Mar. 26 A. H. VerrlU 30.00 

April 23 A. H. Verrill 40.00 

May 15 J. Manz Engraving Co 96.00 

May 15 U. G. Cornell 115.84 

May 20 A. H. Verrill 58.00 

Sept. 3 A. H. Verrill 55.00 

Sept. 14 E. G. Woodruff 24.53 

Sept. 14 Lincoln Plate Glass Supi)ly Co 32.82 

Sept. 28 Jacob North & Co., Vol. I 671.35 



J 9o:j. 

E. L. Thomas $23.50 

Norton Ware 9.50 

Helena Redford 42.50 

U. G. Cornell 56.SO 

P. J. Harrison 3.75 

G. E. Condra '. 40.00 

E. H. Barbour, expenses 13.76 

E. L. Webster 50.00 

Helena Redford 15.7 1 

E. H. Barbour 45.80 

H. I. Redford 18.50 

E. G. Woodruff ,. . . 12.00 

U. G. Cornell Engraving Co 9.74 

Helena Redford 18.00 

F. W. Heath ' 2.50 

E. G. Woodruff 9.50 

E. H. Barbour, expenses 4.45 



June 


15 


June 


15 


June 


15 


Jan. 


22 


Jan. 


22 


Jan. 


22 


July 


23 


July 


23 


Sept. 


14 


Sept. 


2S 


Sept. 


28 


Oct. 


20 


Oct. 


20 


Dec. 


S 


Dec. 


8 


Dec. 


8 


Dec. 


8 
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1004. 

Jan. 1 6 Helena Radford 28.50 

Jan. 16 Albeit Jacobson 40.0«J 

Jan. 27 U. G. Cornell 2.92 

Jan. 27 V. G. Cornell 9.i:i 

Feb. 17 Harry Porter 140.50 

Feb. 26. Helena Redford 20.00 

Feb. 26 E. H. Barbour 5.23 

Ma.r 9 E. L. Webster 5. 20 

Mar. 9 Helena Redford 11.13 

Mar. 9 Lincoln Marble and Granite Works 12.50 

Mar. 25 Frank Loomls 3.00 

Mar. 25 Linn Huntington 4.03 

April 1 8 Clara Edholm 10.71 

April 18 E. G. Woodruff 10.50 

April 18 J. B. Davidson 18.00 

April 18 Review Press 5.00 

April 28 G. E. Condra 6.71 

May 6 Hammond Printing Co 218.68 

May 13 Hammond Printing Co 36.15 

June 14 Cornell Engraving Co 23.3u 

June 25 J. Thorp & Co : 1 2.8."i 

Aug. 3 Harry Porter 7.75 

Aug. 15 Cornell Engraving Co 30.9 7 

Sept. 15 Helena Redford 32.4 

Oct. 5 A. O. Wlggenjost 6. SO 

Oct. 22 Albert Jacobson 5.0 > 

Oct. 22 Cornell Engraving Co 1 2.32 

Oct. 22 Cornell Engraving Co 5.40 

Oct. 22 Helena Redford 7.50 

Nov. 1 4 Kimball Bros 7.(;.') 

Nov. 14 Cornell Engraving C^o 1 0.!) : 

Dec. 1 2 Globe Delivery Co 3.2:. 

Dec. 20 Helena Redford 5.55 

Dec. 29 Harry Shedd 13.;»0 

1005. 

Jan. 2 Lincoln Photo Supply Co 3.20 

Jan. 22 E. L. Webster 54.30 
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Feb. 


23 


Feb. 


23 
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11 
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27 
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12 
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IT) 
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19 
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I 
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1 


Au.y;. 


1 


A lit;. 


_ •> 


Sept. 


9 


A UK. 


2(; 


Sei)l. 


9 


Sept. 


1 •> 


SPi)t. 




Sept. 


1 '* 


Sepl. 
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Sept. 


1 ** 


Sei)(. 


1 '> 

1 AIM 


Oct. 


1 


Ocl. 
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Ocl. 


27 


Nov. 


1 1 


Nov. 


n; 


Nov. 


2S 


])<•(•. 


21 



Lincoln Photo Supply Co 11.68 

U. G. Cornell 14. 7o 

E. L. Webster 30.30 

A. O. Wiggenjost 2.5'J 

E. H. Barbour, expenses 5.25 

Cornell Engraving Co > 29 84 

Cornell Engraving Co V.15 

A. O. AViggenjost 6.9 i 

E. L. Webster 49.9.» 

Remington Typewriter Co 92.25 

E. L. Webster 26.1^. 

A. O. Wi^'Keujost 2.7 T, 

M. K. Barl)our 10.2:') 

E. I.. \Vel).shM- i)A.\J\t 

.M;irj;aret llaninj^lou l.iO 

S. FkmI Prime 5.00 

Cornell Engraving Co 50.«3 

F. L. \Vel)Si( r 35.10 

Harry Poit.M- 139.06 

Lincoln Photo Su!)!)ly Co 1 2.90 

Harry Porter 4 2. Jo 

C. A. Barbour 1 05.00 

F. L. \Ve))sler 3S.I0 

U. (;. Carnell Fn^ravius Co 9S.b^ 

H. L. Melick " 36.00 

Harry Porter 3.00 

E. II, Barbour, expense.s 37.4 i*« 

Woodruff-Collins Printing Co 24.25 

B. L. Melick 55.r»(» 

F. L. Web.ster 25.1 <• 

M. H. Barbour , 18.50 

II. M. Fakin 8.70 

Uielile Bros 20.10 

Cornell Engraving Co 6.60 

C. F. Condra 9.45 



100«. 



Jan. 3 Cornell Engraving Co 18.05 

Jan. 10 Ttudge & Cuenzel 3.00 
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Jan. 13 E. L. Webster 59.25 

Jan. 17 Rlehle Bros 17.25 

Jan. 25 Nebraska Paper & Bag Co 9.G3 

Jan. 25 Woodrufe-Collins Co 21.2:> 

Feb. 21 A. L. Beekley • 1.25 

Mar. 13 Helena Bedford 13.25 

Mar. 13 E. L. Webster 18.30 

Mar. 13 H. M. Eakln 34.00 

April 10 H. M. Eakin 20.25 

April 10 E. L. Webster 51.30 

April 14 Cornell Engraving Co 49.46 

May 19 Lincoln Drug Co 12.00 

May 22 Roy V. Pepperberg 10.20 

June 4 Swedish-American Publisliing Co 207.20 

June 4 H. M. Eakin 22.75 

June 30 Nebraska Survey . .' 13.00 

July 6 E. L. Webster 69.45 

July 6 B. L. Molick 27.75 

July 1 Remington Typowritor Co 11.50 

July 1 E. H. Barbour, e.xpenses 6.33 

July 19 G. E. Coudra 7.60 

July 28 Cornell Engraving Co 50.18 

Aug. 1 6 E. L. Webster 39.30 

Sept. 18 M. R. Barbour 7.00 

Sept. 25 Cornell Engraving Co 37.86 

Oct. 1 Edna Mentor 21.00 

Dec. 20 E. F. Schramm 6.20 

Dec. 29 Freight bills 7.10 

1907. 

Feb. 14 E. H. Barbour, freight bills 2.66 

Feb. 14 Cornell Engraving Co. for Oct.. Nov., Dec, Jan 69.89 
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Acanthocladiidae 15, 16, 48, 85. 

Acknowledgements 13, 212. 

Agricultural scene 246, 248. 

Agricultural statistics 250. 

Agricultural wealth 235. 

Alfalfa 250. 

Allorisma granosum 290. 

Allorisma sinuatum 290. 

Allorisma sp 280. 

Allorisma subcuneatum 280. 
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Amblysiphonella prosseri . 258 
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Cass county, coal .' 204. 

Coal, Peru, %355, 358. 

Sand 205. 

Soil 232. 

Andrews, Chancellor E. Benj 305. 

Anisotrypa 43. 

Anthozoa 13. 

Applegate, Lee 224. 

Aralia wellingtoniana 290. 

Archaeocidaris aculeata 262. 

Archaeocidaris agassizi 262. 

Archaeocidaris biangulata 262. 
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Arthropoda 286 

Ascidiae 13. 

Ashland . . . 198. 194 
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Aspidiophyllum trllobatum 290 

Atwood & Co 193. 231, 252, 255. 

Atwood & Co*s new quarry 217, 227. 

Aughey, Samuel 204. 

Avlculopecten carboniferous 280, 282. 

Avlculopecten occidentalis 288. 

Avoca 224. 

B 

Barber, Manly D 34. 

Barbour, Carrie A 288, 292. 

Barbour, E. H 12, 13, 28, 37, 46, 59, 184, 198, 204, 

292, 305, 313, 330, 353, 365, 369, 370. 

Barycrlnus subtumidus 264. 

Bassler R 12, 13, 74. 

Batostomella 38, 39, 47, 48, 98, 108, 109. 

Batostomella lela 16, 27, 38, 39, 48, 118. 

Batostomella spinulosa 38. 

Batostomella, table of 118. 

Batostomellidae 15, 37, 38. 

Beds, table of relations 191. 

Bellerophon bellus 282, 288. 

Bellerophon carbonarius 282. 

Bellerophon giganteus 282. 

Benches or terraces 189. 

Betts, W. H r . 224. 

BetuUtes- westU var. latifolius :'. 290. 

Bibliography of Loess man .* 348. 

Biennial Report 365, 369, 371. 

Borst, A. M 353, 359. 

Bottom lands 183. 

Boulders, Sioux quartzlte 200. 

Bounty, for discovery of mines •. . . . 363. 

Bounty, usefulness of .....; 364. 

Brachiopoda 279, 288. 

Brick 22::. 

Sand, lime 374. 

Brick works, Louisville, Omaha, Plattsmouth, Weeping Water, 226. 

Broadhead, G. C . . '.' : 204. 

Bryozoa 12, 13, 14, 15, 23, 26, 27, 184. 260. 

Bryozoa, coal measure 15, 20. 

Bryozoa, coal measure, list of 16. 

Bryozoa, table of Nebraska 108. 
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Bryozoa 184, 266. 

Bullock, C. G 355. 

Burlington & Missouri River R. R 181, 189, 200. 219, 226. 

C 

Calamopora incruatans 30. 

Calcite 20V. 

Calvtrt, \V. R 200. 

Canipodus variabilis 2S9, 290. 

Campophyllum torquium 26(L 

Cai)irol, state 222. 

Capulus parvus 282, 2S3, 284. 

Capulus sp 2S4. 

Carboniferous, upper 191, 19 S. 

Carmony, F. A 370, 381. 

Cass county ISo, 1S6. 189, 191, 198, 224, 256. 

Cattle 250. 

Cavea prisca 1 03. 

Cedar creek 1S8, 190. 19:1, 202. 205, 244, 258, 260, 262, 

264. 270, 272, 274, 276, 2V9, 280. 282. 284, 288, 290. 

Cedar creek quarries 217, 227. 

Cement, report of 371. 

Cement, block 373. 

Cement, possibilitier, 37 5. 

Cement, comi)ani?a organized 375. 

Cephalopoda 290 

Ceratophytes dubius 82. 

Ceriocrinus hemisphericus 264. 

Chaetetes ( ? ) carbonaria 45. 

Chaenomya mlnnehaha 282, 283. 290. 

Chai^nomya sp 282, 283, 290. 

Chalcedony 270, 274. 

Chonetes granulifer 1 00 . 

Chonet3s granulifer 274, 276, 277. 

Chonetes verneuilianus 276. 

Clark see Lewis 183. 

Clays 192, 183, 195. 225. 

Dakota 196, 198, 225. 

Climate 24 7. 

Coal 203. 

Coal measure beds 192, 193, 195. 

Coal, measure bryozoa of Nebraska 370. 

Cofil mine — Honey creek 35:5. 
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Coal, workable bed 372. 

Coal, area In Nebraska 355. 

Coal, output and men employed 359. 

Coal, law relating to bounty 363. 

Cochlicopa lubrica 284, 285. 

Coelenterata 260. 

Commercial Land Co's quarry 212, 213, 254. 

Commercial Land Co's crusher 216. 

Condra, Mrs. G. E 12. 

Condra, G. E 184, 194, 266, 339, 342, 370. 

Concretions 207. 

Concrete 215. 

Conglomerate 230. 

Contents 175. 

Cook, James 305, 313. 

Cook, Harold 305. 

Corn 250. 

Cornell, U. G 12. 

Coscinium dictyotum 18. 

Cottonwood logs 229. 

County geologists 171. 

Creeks, Cedar 244. 

Creeks, Four-mile 244. 

Creeks, salt 243. 

Creeks, Weeping Water 243. 

Cretaceous 192, 196. 

Crinoid heads 265. 

Cross bedded sandstone 228. 

Cryptostomata 15, 48. 

Ctenacanthus amblyziphias 289, 290. 

Cullom 188, 193, 262, 280. 

Ciillom gravel pit 228, 231. 

Cullom quarries 219, 253. 

Cyclotrypa 15, 34. 108 

Cyclotrypa (?) barberi 13, 20, 27, 28, 34, 116. 

Cyclotrypa, table of 116. 

Cyclopora polymorpha 42. 

Cyclostomata 15, 29. 

Cystodlctya 15, 104, 108. 

Cystodlctya anisopora 28. 104, 107, 116, 266. 

Cystodlctya divlsa 107. 

Cystodlctya inequamarginata 104, 105, 116. 
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Cystodlctya lophodes 28, 104, 106, 116. 

Cystodlctya ocellata 104. 

Cystodlctya. table of 116. 

Cystodlctyae 9. 

Cystodictyonidae 15, 48, 104. 

D 

Dakota 225, 256. 

Dakota clay 196. 

Dakota formation 194 

Dakota gravel 196. 228, 229. 

Dakota leaves 291, 

Dakota sandstone 195. 

Dakota City 194, 195. 

Dakota, cretaceous of Nebraska 371. 

Darton, N. H 184. 

Davis, Edwin 342. 

Deltodus angularls 289. 

Dental, formula of (syndloceras) 309. 

Dental, formula of (Dlcaratherlum) 316. 

Dentallum sp 284. 

Derbya benetti 274, 279. 

Derbya crassa 274, 276. 

Derbya keokuk 274, 279. 

Dlceratherlum 313, 314, 315. 

Dielasma bovidens 276. 

Drainage 189, 233. 

Drainage of Weeping Water '. . 243. 

Drift, glacial 188, 200. 

B 

Eagle 186, 200. 

Echlnodermata 262, 288. 

Ectoprocta 14. 

Edmondla asplnwallensls 290. 

Edmondla nebrascensls 280. 

Ellis. John 13. 

Elmwood ISO. 

Entelletes hemlpllcata 272. 

Equipment of geological survey 372. 

Erlsocrlnus megalo brachlus? 288. 

Erisocrlnus typus 264. 

Erosion 186, 187, 189, 195. 

Euomphalus rugosus 282, 283 
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Eupachycrinus magister? 288. 

Everett, Dr. M. H 321. 

Exchanges of Nebraska geological survey 383. 

F 

Feldspar 196. 

Fenestella 15, 20, 27, 49, 65, 67, 89, lOK. 

Fenestella binodata 28, 49, 66, 110. 

Fenestella burllngtonensis 64, 65. 

Fenestella compactills 60, 110. 

Fenestella conradi 49, 57. 58, 59, 67. 70, 110. 

Fenestella conradi-compactilis 27, 49, 59, 60, 67, 266, 

Fenestella cyclofenestrata .27, 49, 52, 53, 54, 110. 

Fenestella dentata 63, 64, 65 

Fenestella elevatipora . . , 51 . 

Fenestella gracilis 27. 49, 61. 63, 110. 

Fenestella kansanensis 49, 64, 65, 110, 266. 

Fenestella limbata 49, 50, 51, 110 

Fenestella mimica 49. 50, 51. 52, 1 10, 266. 

Fenestella missouriensis 49, 6^ 

Fenestella ovatipora 67. 

Fenestella parvipora 27, 4 9, 61, 110. 

Fenestella ijerolegans 27, 4 9, 56, 110. 

Fenestella plebeja 26, 49. 

Fenestella polyporoides 27, 4 9, 64, 65, 110. 

Fenestella remota 67. 

Fenestella rudis 62. 

Fenestella sevillensis % 56. 

Fenestella shiimardi 27, 56, 57. 

Fenestella spinulosa 27, 49, 50, 55, 56. 61, 110. 

Fenestella subrndis 27, 49, 62, 67, 110, 266. 

Fenestella, table of 110. 

Fenestella tenax 49, 50, 51, 52. 110, 266. 

Fenestella ulrichi 75. 

Fenestellae 9. 

Fenostellidae » 15. 48, 85. 

Fenestelloids 20. 

Ficus proteoides 290. 

Financial statement. Nebraska geological survey 384. 

Fisher. C. A 13, 184. 292. 

Fissodus ineqnalis 288, 290. 

Fistulipora 14, 29, 34. 108. 

Fistulipora carbonaria 30, 31, 32. 116. 260. 
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Fistulipora carbonaria nebrascensis 27, 30, 31, 33, 116, 266. 

Fistulipora communis 34. 

Fistulipora minor 30, 32. 

Fistulipora nodulifera 26, 27, 30, 31, 32, 100, 116. 

Fistulipora, table of 116. 

Flstuliporldae 14, 29. 35. 

Flabelliporina 49. 

Flint nodules 193. 

Flint 375. 

Florence, Neb 319, 332. 

Flustra tuberculata 4 2. 

Formations, description of 192. 

Fossils, list of 258. 

Fossil leaves 291. 

Fossil loess 256. 

Fossils, miscellaneous 288, 290. 

Four Mile creek 244. 

Fusulina secalica 100, 258, 259. 

G 

Gas 205. 

Gasteropoda 288. 

Gelnitz, Professor 26. 31, 38, 100. 

Geological expeditions of Hon. Charles H. Morrill, relation to 

state survey 379. 

Geology of Cass county, Nebraska 370. 

Geological map of Cass county Plate XX 

George, Stephen 353. 

Gilder's Mound, ground plan 325. 

Gilder, Robert F 319, 320, 322, 324, 325, 326, 332, 333, 

336, 337, 339, 342. 

Glacial deposits 198. 

Glacial deposits, grooves and striae 197, 198, 199. 

Glauconome elegans 86. 

Gold 205- 

Gould, Dr. C. N 371. 

Grant smelter 211. 

Gravel 229, 231. 

Atwood's pit 255. 

Cullom pit 231, 255. 

Dakota 196 

Greenwood ; 195. 

Greenwood 195. 
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Gruber, Simon 224. 

Gymnolaemata 14. 

H 

Harshman, F 224. 

Harshman, G. W 224. 

Hart 213. 

Hayden. F. V 26, 192. 203. 

Hay, wild 250. 

Heliclna orbiciilata 284, 285. 

Heppner, Fred 224 

Heppner, Henry 224. 

Honey Creek coal mine, report of 349, 353, 354, 356, 371. 

Hoover's quarry 219. 

Horses and mules 250. 

Hustedea mormoni 276. 

Hydrography 233. 

sections 234. 

I 

Ice gorge 24 2. 

Ice sheet 198, 200. 

Illustrations, list of 178, 171). 

Industries, stone 208. 

Investigation, history and method of 337. 

Invoice of apparatus and furniture of Nebraska geological 

survey 382. 

Iron 207. 

Irrigation 238. 

J 

Jackman, John 232 

James, Charles .• 22 *. 

Janassa ungulcula 288, 28^, 290. 

K 

Keyes. Charles R 192. 

Kiln, lime 209, 211. 213. 

Kime, A 224. 

Knight, Wilbur C 101. 

i- 

Lamellibranchiata 288. 

La Platte 260. 

Law, relating to bounty 36^1. 

Legislature, Nebraska 35*i. 

Letter of transmittal 6, 173. 
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Lewis and Clarke's expedition 183. 

Liberty, 186. 

Lime kilns 209, 211, 213. 

Limestones 192, 193. 194, 195. 235. 

Limnaea caperata 284. 285. 

Limonite 195. 

Lincoln 226. 

Liquidamber integrifolius 290, 291. 

Liriodendron giganteum 290, 291. 

Little Nemaha 189, 190. 

Loess 188. 190, 191, 200, 228. 231, 235, 319. 

brick 225. 

deposit 200, 201. 

exposures 231, 235. 

'fossils 284, 285. 

Loess, man evidence of 329, 371. 

Loess, man supposed age of 347. 

Lloyd, H. W 240. 

Long's Hill (geological description) 325. 

Lophophyllum profundum 260, 261. 

Louisville 193. 195, 215. 222. 225, 227, 241, 246, 248. 

252, 260, 262, 264, 270. 272. 274. 276. 279. 280. 282. 

284, 288, 290. 

quarries 215. 

M 

Machrocheilus sp 288. 

Magnolia boulayanna 290, 291. 

Mammal, notice of a new fossil 303, 370. 

Mandibles of Nebraska man 323. 336. 

Marcasite 207. 

Marcou, Professor 26, 100. 

Marsh, Professor 313. 

McCaroll, J. E 224. 

Measurements, coal mine 357, 362. 

Measurements of Syndyoceras 309. 

Measurements of Diceratherium 

Measurements, skull No. 6 325, 346. 

Measurements, skull No. 8 34 7. 

Medley, Frank 353. 

Meek, F. B. 26 

Meekopora 15, 35, 108. 

Meekopora clausa 36 
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Meekopora eximia 36. 

M-eekopora, table of 116. 

Meekopora prosseri 13, 27, 28, 36, 116. 

Meekella striatocostata 274. 

Mickey, J. H 173. 

Milk cows 250. 

Mineral resources 203. 

Missouri Pacific R. R 189, 215, 244. 

Missouri River region 187, 189, 240. 

Miscellaneous bones, Nebraska man 323. 

Mollusca 280. 

carboniferous 281. 

Molluscoidea, the brachiopoda ... 270, 271, 272, 273, 274, 

275, 276, 277, 278, 279, 280. 

Bryozoa 184, 266, 267, 268, 269 

Molluscoidea 14, 15. 

Monticulaporoidea 14. 

Moore, W. H. H 12, 76. 

Morrill, Hon. Charles H 13, 181, 239, 246, 258, 260, 

262, 264, 266, 268, 270, 272, 286, 290, 305, 318, 320, 

322, 324, 326, 334. 336, 344. 345. 354. 356. 358, 359, 379. 

Morrill, geological expeditions 305, 310, 313, 342. 

Morrill, geological collections 288. 

Murphy. Hugh 227. 

Murray, L. C. W 224. 

Myalina recurvirostris 280. 

Myalina sp 280. 

Mynard 224. 

N 

Natural divisions 187. 

Nautilus ferratus 290. 

Nebraska geological survey 181, 184, 369. 

Nebraska geological survey, equipment 372. 

Nebraska geological survey, salaries and assistants 372. 

Nebraska geological survey, proposed for each county 381. 

Nebraska man 320, 322, 324, 326. 343. 

Nebraska man, preliminary report of 370. 

Nehawka ...186, 188, 192, 211. 215, 220, 224, 225, 268, 

260, 262, 264, 270, 272, 274, 276, 279, 280, 282. 284. 

Nickles-Bassler 12. 

Nicholson, H. H 204. 
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O 

Oats 250. 

Old Reed quarry 210, 213 

Omaha 204, 211. 215, 226, 227. 

Omaha hydraulic press brick Co 225. 

Omaha . 319. 

Omaha, physiographic features 330. 

Orbiculoidea convexa 274, 28S. 

Oreopolis 188, 192, 202, 260. 

Orthoceras sp 284. 

Orthoceras cribrosum 290. 

Orthonema subtaeniata 288. 

Orthonychia cornuformis 284. 

Ost, Fred 224. 

Output, coal 359. 

P 

Paleontology 256. 

Parmalee. A. H 227. 

Patalodus alleghaniensis 288, 289. 

Peanut rock 230, 231. 

Peat 374. 

Pell, H. F 224. 

Penitentiary • 217. 

Pepperberg, Leon J 353 

Pepperberg, Roy 358, 362. 

Peripristis semiciroularis 288, 289, 290. 

Petroleum 205. 

Phillippsia major 286. 

Photographs, collection of Hon. Charles H. Morrill ..307, 
314, 320, 322. 324, 326, 331, 334, 336, 345, 354, 
356, 358, 359. 

Physiography 185. 

Pinnatoporae 9. 

Pinnatopora 85, 86. 91, 108. 

Pinnatopora carbonaria 88. 

Pinnatopora multipora 91 

Pinnatopora nereidis 11). 

Pinnatopora pyriformipora ^6, 87, 88, 114. 

Pinnatoi)ora spinulosa 87. 

Pinnatopora, table of 114. 

Pinnatopora trilineata ^ 27, 86, 87, 88, 92, 114 

Pinnatopora youngi 86, 88, 114 
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Pinnatopora pyrlfonnipora 266. 

Pinatopora trllineata 266. 

Pinnatopora youngi 266. 

Pinna paracuta 280, 281. 

Pinna sp 282. 

Pits, sand 226, 227. 

Platte river 187, 189, 190, 196, 215, 229, 239, 240. 

Plattsmouth 192, 224, 225. 240, 249. 

Plattsmouth water sytsem 247. 

Pleistocene 192, 198. 

Pleurotomaria perhumerosa 282, 283, 284. 

Pleurotomaria missouriensis 288. 

Pollard, Isaac 224, 225, 226. 

Pollock, T. H 247. 

Polypi 13. 

Polygyra albolabris 284, 285. 

Polygyra monodon fraterna 284, 285. 

Polygyra multilineata 284, 285. 

Polypora 15, 49, 65. 67, 78, 82. 89. 108. 

Polypora approximata 73, 74, 76. 

Polypora bassleri 2S. 6S, 69, 72. 76, 112. 

Polypora biarmica 26. 78. 

Polypora cestriensis 68, 77, 112. 

Polypora crassa 68, 79, 80, 112. 

Polypora dendroides 67. 

Polypora distincta 79. 

Polypora elliptica 20, 67, 68, 69, 71, 74, 112. 

Polypora gracilis ^I- 

Polypora marglnata 26 

Polypora nodocarinata 71, 76. 

Polypora remota • . • 28, 68, 81, 112. 

Polypora reversipora 68, 74, 112. 

Polypora spinulifera 68. 71, 72, 73, 74, 112. 

Polypora spinulifera aequalis 70 

Polypora stragula 19, 26, 68, 78, 112. 

Polypora submarginata 26, 27, 68, 73. 74, 76, 79, 112. 

Polypora, table of 112. 

Polypora ulrichi 28, 68, 75. 112. 

Polypora whitei 68, 71, 112. 

Polypora crassa 266, 267. 

Polyi>ora spinulifera 266. 

Polypora submarginata 266. 
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Polyporae 9, 65. 

Polyzoa 13. 

Populus kansaseana 290, 291. 

Porifera 258. 

Productus cora 270, 272 

Productus cora americanus 270, 272. 

Productus costatus 270, 271. 

Productus longispinus 270, 271, 272. 

Productus magnus 28S. 

Productus nebrascensis 270, 271. 

Productus pertenuis 270, 271, 272. 

Productus punctatus 272, 273. 

Productus semireticulatus 270, 271. 

Productus symmetrlcus 270, 271, 272. 

Prosser, Charles S 20, 36. 102. 

Protoceras 306, 310. 

Protozoa 258 

Pseudomonotis sp 290. 

Published papers, li.st of 370. 

Pugnax Utah 274. 

Pumice, natural 374. 

Pupa muscorum 284, 285. 

Pyramidula alternata 284, 285. 

Pyrlte nodules 206 

Q 

Quarries, directory of 221, 223, 224. 

local 219 

Atwood 193. 

Cullom 219, 253. 

Hoover 219. 

Louisville 215. 

Reed 214. 

Stout 193, 194, 217, 222. 

Swede 213, 215, 253, 254. 

Van Court 215, 218. 

operations of 211 

sections of 251, 252, 253, 254. 

Quartz pebbles 190. 

R 

Rainfall 233, 249. 

Rand, George 227. 

Regents, board of 305. 
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Reed's crusher 214. 

Rennard, J 224. 

Reports 183. 

Reports, in manuscript 371. 

Resources of Nebraska, sand and gravel 371. 

Resources, development of 373. 

Resources, clay 378. 

Resources, quarry 378. 

Resources, sand 37S. 

Reticularia i)erplexa 279. 

Rhabdomeson 98 

Rhabdomesontidae 15, 16. 39, 40, 98. 

Rhinoceros, notice of a new fossil 311. 

^vhi!io:'c?ro:s, noiic".' of a new fossil 37M. 

Rhinoceros 313. 

Rhipidomella pecosi 270, 271. 279. 

Rhodes 215. 

Rhombopora 15. 47, 98, 109. 

Rhombopora crassa 47. 

Rhombopora lepidodendroides ..20, 27, 28, 30, 39, 40, 41, 

42. 47, 4S, 99, 100, 102, US. 

Rhombopora i)ersimilis 99. 

Rhombopora, table of 118, 

Rhombopora lei)idodendroIdes 208. 

Rice stone 259. 

Riprap 193, 208, 209, 213. 215, 219. 

River, Missouri 183, 187, 189, 190, 240. 

River. Platte 187, 188, 189. 190, 192, 194. 195, 200, 240. 

Rock Bluff ..186, 192. 240, 254, 262, 2(54. 272, 274, 276, 

279, 280. 282. 

Rubble 193. 208 213, 215, 217 

Rye 250 

S 

Salix proteaofolia 290. 

Salt creek 186. 1X8. 189, 190. 202, 24?.. 

Sand 226, 227, 235. 

Sand bars 243. 

Sand dunes 202. 

Sand pits 229 

Sandstone 193. 195, 228. 

Sand and gravel, as resources 371. 

Sarderson Dr. F. W 14. 
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Sassafras cretaceum 290. 

Schapiocriuus hemisphericus 264. 

Scientific staff 171. 

Sections geologic 251, 252, 253, 254, 255. 

Sections, hydrographlc 199, 234, 251. 

Sedgwickia topekaensls 288. 

Seminula ergentea 100, 274, 276. 

Septopora 15, 89. 91, 108, 114 

Septopora biserlalis 20, 26, 27, 93, 94, 95, 96, 97, 114. 

Septopora cestrlensls 89, 92. 

Septopora declplens 89, 90, 91, 114. 

Septopora Interporata 96, fl|7. 

Septopora multlpora . 89, 98. 

Septopora blserlalls-nervata 89, 114 

Septopora plnnata 89, 96. 

Septopora robusta 89, 95, 97, 114. 

Septopora subquadrans 93, 95. 

Septoporae 9, 20. 

Serpula sp 288. 

Sheep 260. 

Sioux quartzlte 200. 

Skull No. 6, top view 320. 

Skull No. 6, front view 322. 

Skull No. 6, side view 324. 

Skull No. 6, back view 326 

Soil 231. 

South Bend 193, 195, 251, 264, 288, 290. 

South Omaha 225. 

Spirifer cameratus 100, 274, 275, 279, 280. 

Spiriferina cristata . . \ 274, 275, 280. 

Spirorbis sp 264, 274, 275, 280. 

Sponges — see porifera 258, 259. 

Springs, flow of 238. 

State capitol 222. 

State geologist 181, 184. 

State museum 320, 322, 324, 

State University, relation to state survey 379. 

Stein, John 224. 

Stenopora carbonaria 266. 

Stenopora distans 266. 

Etenopora ployspinosa 268. 

Stenopora 15. 38, 40, 47, 98, 109. 
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Stenopora carbonaria 40, 45, 118. 

Stenopora carbonaria conferta 40, 46, 118. 

Stenopora cestriensis 42, it, 114. 

Stenopora columnaris 26, SI, 99, 100. 

Stenopora distans 27, 40, 44, 118. 

Stenopora heteropora 27, 40, 44, 118 

Stenopora ohioensis 41, 46. 

Stenopora pinnata 114. 

Stenopora polyspinosa 39, 40. 

Stenopora (?) polyspinosa 27, 46, 47, 118. 

Stenopora rudis 43. 

Stenopora signata 44. 

Stenopora spinulosa 40, 41, 44, 118. 

Stenopora spissa 48. 

Stenopora, table of 118. 

Stenopora tasmaniensis 40- 

Stenopora tuberculata 40, 42, 118 

Stenoporae 9, 20. 

Stohn, C 224. 

Stone industry 208, 211. 

Stout's quarry 193, 194, 217, 222. 

Stratigraphy 191. 

Streblodus angustus 290 

Streblotrypa 15, 98, 102, 108. 

Streblotrypa nicklesi 102. 103 

Streblotrypa prisca 20, 102, 103, 116, 266. 

Streblotrypa, table of 116. 

Streblotrypa ulrichi 103. 

Strophostylus remex 282, 283. 

Succinea avara 284, 285 

Succinea grosvenorii 284, 285. 

Succinea ovalis 284, 285. 

Sugar stone 208,. 219. 

Swede quarry 213, 215, 253, 254. 

Swine 250. 

Syndyoceras 306 

Synocladia biserialis 93. 94. 

Synocladia virgulacea 26, 93. 

Synocladia virgulacea var. biserialis 93- 

Syringapora multattenuata 260, 261 

Tables — 

Batostomella 118. 
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Key to Genera 108. 

Cyclotrypa 116. 

Cystodictya 116. 

Fenestella 110. 

Meekopora 116. 

Fistulipora 116. 

Pinnatopora 114. 

Polypora 112. 

Rhotnbopora 118. 

Species in Nebraska 24. 

Stenopora 118. 

Streblotrypa 116. 

Thamniscus 112 

Temperature 24 7 

Test wells 373. 

Thacker, L. T. 224. 

Thamniscus 15, 49, 81, 82, 108. 

Thamnidcus octonarius 83. 

Thamniscus palmatus 28, 82, 85, 112. 

Thamniscus pinnatus 28, 82, 112. 

ThaiAhisCus rahuilosus 84. 

Thamniscus ramulosus var. .sevillensis 84. 

Thaniniscus sevillensis 82, 84, 112. 

Thamniscus, table of 112. 

Thamhisci 9. 

Tinaber 232. 

Topography 186. 

Topography and geology of Honey Creek coal mine 361. 

Trachydomia wheeleri 282, 283, 284. 

Treat, G. T 247. 

Trepostomata 15, 37. 

Trilobites 286, 287. 

U 

« 

Ulrlch. E. O. . . 12. 13. 14. 28. 34. 35. 36. 37. 45, 58. 62, 65, 

76, 85. 87, 89. 

Union 224. 240. 

Union Pacific R. R. bridge 241. 

United States department of agriculture 232. 

United States geological survey 171, 184. 203, 235 

United States geological survey in relation to local survey. . . . 380 
Upper coal measure 190, 192. 1 9.:. 
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Van Court, E. D 215 

Van Court's crusher 22U. 

Van Court's quarry 215, 218. 

Veterbrata 288, 290. 

Vermes 264, 288. 

Vermes serpula sp 288. 

Vermes spirorbis 274, 280, 281. 

Verrill. A. H 12. 

\V 

Wabash 190. 

Water supply and irrigation i)apers 235. 

Water 233, 238. 

W'ater, evaporation of 235. 

Water, sheet : 236. 

Webster, Edith I. 292. 

Weeping Water creek ..ISfi, 1S7, 1S9, 190, 182. 194, 200, 

202, 205, 211. 240, 243. 

Weeping Water . .188. 192, 207, 209, 213, 224. 25, 247. 254, 
25S, 260. 262. 264, 270, 272, 274, 276. 279. 280. 282. 

2S4, 288, 290. 

Well3 236. ?37. 

Wells, summary of 2 1.>. 

Wheat, spring 250. 

Wheat, winter 250 

White 183. 

Whitney, Milton 232. 

Woodruff, Elmer G. 13, 80. 370. 

World-Herald '319. 

Z 

Zaphrentis sp 260, 261 

Zeocrinus acanthophorus 264, 265. 

Tleocrinus mucros])inus 264, 265. 
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